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I have reviewed the Inorganic and Radiochemistry results reported in this
data package (when applicable). The results meet the requirements of
"242-A Evaporator Feed Characterization Project - Statement of Work®* -
WHC-SOW-91-0002. This data is an accurate representation of the data
generated for the requested laboratory analyses performed.

A e . ]
H. Tillman i //Uhte
242-A Evaporator Project Manager

1 have reviewed the compiled report and certify that this data package
meets the document standards of the RCRA Data Packaging Procedure
L0-150-151. This data package is complete and contains the data generated
from the requested laboratory analysis performed on this sample.

~ ;7( :%;ﬁﬁﬂéﬂf 725 P
t. R. Webb , Datéj‘

Records Management Specialist
Data Coordinator

I have reviewed this report and certify that this data package meets the
requirements of "Quality Assurance Project Plan for the Chemical Analysis
of Highly Radioactive Samples in Support of Environmental Activities on
the Hanford Site" - WHC-SD-CP-QAPP-002, unless superseded by the Statement of
Work or Waste Characterization Plan. This data package is a complete and
accurate representation of the data generated from the requested laboratory
analyses performed on this sample based on the QA Review Process.

M 67/027 %
. P. Marke T~ Date

Laboratory Q.A. Officer

The data contained in this hardcopy data package has been approved and
authorized for release by the Laboratory Manager or Manager’s designee as
verified by the following signature.

NE Lol 9-1% -F2—
M. A. Bell Date

Manager
Processing and Analytical Laboratories
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P.0. Box 1970 Richland, WA 99352

242-EVAPORATOR FEED CHARACTERIZATION
INORGANIC CASE NARRATIVE

Introduction

The analysis of samples in support of the 242-A Evaporator Feed
Characterization Project for Fiscal Year 1991, was performed by
the 222-S Laboratory during the last quarter of 1991 and completed
during the first quarter of 1992. Samples received and analyzed
for the inorganic and conventional parameters were performed using
methods specified in the Statement of Work (SOW), WHC-SOW-91-0002
Westinghouse Hanford Company, 242-A Evaporator Feed
Characterization Project Fiscal Year 1991, September 1991.

Samples submitted to the laboratory were identified as:

1. TK-102-AW (reférred to as 102AW in the remainder of this report) the
feed tank prior to the evaporator.

2. ;TK-IOG-AH (referred to as 106AW in the remainder of this report) one of
the candidate feed tanks into 102AW.

3.  TK-103-AP (referred to as 103AP in the remainder of this report) the
other candidate feed tank into 102AW.

The inorganic constituents requested for analysis on the three tanks were
divided into the following categories; metals by Inductively Coupled Plasma
(ICP), metals by Atomic Absorption Spectroscopy (AAS)}, and conventional
parameters by specified methods. The results were obtained using approved
methods as specified in Table I of the SOW. Quality analyses, including
number and frequency, were performed in accordance to guidance found in Table
2 of the SOM. The parameters analyzed for from the three tanks are:

Metals by ICP

Silver Ag
Aluminum Al
Barium Ba
Cadmium Cd
Chromium Cr
Iron . Fe
Magnesium Mg
Manganese Mn
Sodium Na
Lead Pb
Zinc In
1l of 2
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242-EVAPORATOR FEED CHARACTERIZATION
INORGANICS CASE NARRATIVE

Problems encountered:

Samples from the two candidate and one feed tank into the evaporator
were received into the 222-S laboratory during the laboratory's transition
period from process to environmental analysis. This transition period
signaled a change in the analytical protocols required to meet different, and
in some cases, more stringent conditions. Most of the problems encountered
during this work effort can be attributed to the response of the laboratory to
these changing requirements. Nevertheless, the data generated for these
samples was obtained using the best available laboratory practice at the time
of sample analysis. The following problems were observed to have occurred
throughout the samples submitted from tanks 102AW, 103AP, and 106AW:

(1) In a few cases,. the analytical data cards are not corrected with one line,
an initial and a date. Also, due to insufficient training, the chemists
signed the analytical data card in the incorrect location. Though the
analytical data cards were signed by the cognizant chemists, they were often
signed in the inappropriate location on the card. This indicated the need for
appropriate training to address this problem. This training effort has begun.

The Extension "1621" on the data cards represent an old extension which
specifically denotes "TOC" analysis.

(2) Instrument Detection Limits (IDL). Detection limits for the parameters
determined were obtained using the method prescribed by the US EPA. The
instrument detection limits for the metals determined by Inductively Coupled
Plasma (ICP), Atomic Absorption (AA), lon Chromatograph (IC) and classical
methods are obtained from an aqueous matrix. The instrument detection limits
for the analytes on actual evaporator feed or candidate tanks would probably
be higher due to matrix efforts. The standards used to prepare the solutions
for the detection 1imit determinations were obtained from bonifide and
reliable sources. The procedure basically requires the analysis of seven
replicates of the analyte at a concentration two times the noise level for the
instrument. Following this protocol, the instrument detection limits were met
or exceeded when compared to the IDC's in the Request for Special Analyses

(RSA). Typical instrument detection limits obtained during this work effort
are listed below:

1 of 2
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Listed below are the detection limits for indicated radionuclides for samples

R9415, R9416, R9417, and R9418.

Radionuciide

Pu-239
$r-90
Total Beta
Total Alpha
H-3
Total U
Co-60
Cs-134
Cs-137
Ce-144
Eu-154
Eu-15%

Nb-94
Ra-226*
Ru-106
Sn-113

*Based on the gamma peak of daughter Bi-204

DL _uCi/L

7.6x1073
6.6x10°"
5.7x10"
3.7x10°}
7.7x107
4.0x10°* g/L
5.0x10*
6.0x10"°
9.0x10°?
4.5x10"!
1.8x10"!
1.1x10*!
5.0x10°°
1.8x10"!
1.1x10%
6.0x10"°

The gamma 1imits are based on the background spectrum of the Ge detector which
was used for counting of the above mentioned samples.
the background gamma spectrum was done under the same parameters (sample size,

sample geometry, and counting time) as used for the samples.
limits will change in the sample depending on the presence of other

The data reduction of

Note that the

radionuclides, their gamma-ray energies, intensities, and their levels of

activity.

5.3.1



samples. The check standards run for this batch of samples for the
Differential Scanning Calorimetry (DSC) indicate good reproducibility.

Radiochemical Analysis WHC-SD-HM-DP-0725

Customer Sample#  Lab I[.D.# Addendum 4 Rev 0

2291-1-4 R9415
2291-2-4 R9416
2291-3-4 R9417
2291-4-4 R9418

Radiochemical analysis was run on the above samples. Insufficient sample was
found for the analysis of americium 241 for all of these samples. The
americium 241 was analyzed on the riser sample submitted later during this
work effort (see results for samples 2AW-BD-1 (R332) and 2AW-BD-2 (R333)).
Duplicates were run on sample 2291-1-4 (R9415) and selected radionuclides were
run in duplicate for samples 2291-2-4 (R416) and 2291-3-4 (R9417). The
samplers, in an attempt to get the smallest sample possible, failed to get
enough sample to perform all radiochemical analyses. Check standards results
for cesium 137 on 2291-1-4 (R9415) were 101.1 and 102.5%. The RPD for the
duplicates were within the limits. The spike recovery values for cesium 137
was 105.7%, Total Beta was 97.1% and Total Alpha was 94.8%. These values
imply good precision and accuracy of the method.

Metals Analysis
Customer Sample # Lab I.D. #

2291-1-1 R9394
2291-2-1 R9395
2291-3-1 R9396
2291-4-1 R3997

Inductively Coupled Plasma (ICP) was used to analyze for eleven metals in the
above samples. Sample 2291-1-1 (R9394) was run in duplicate. The RPD for
magnesium was 143%. The check standards were 110 and 111% respectively. This
could imply matrix interference or contamination problems. The RPD for iron
was 122% with check standard results at 150 and 162%. The high bias of the
check standards imply contamination or spectral problems. Also, aluminum and
sodium produced data showing extremely high check standard results, before and
after sample analysis. These high values appear for all samples within this
batch and imply contamination problems.

Check Standard Check Standard

#1 #2
aluminum 141.2% 139.8%
sodium 194 .4% 196.5%

Riser #22A Radiochemical Analysis

Customer 1.D. # Lab I.D.#
2AW-BD-1 (R332) Rle26
2AW-BD-2 (R333) R1627

2 OF 3 ' -
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From: Office of Sample Management : 16500-90-090
Phone: 3-3869 M0-346/200W T6-08

Dale: November 26, 1990

Subject: RECOMMENDATIONS FOR TANK FARM WASTE ANALYSES

To: T. D. Blankenship R1-62
cc: J. 0. BriggsJEM  T6-14

J. A. Eacker R1-51

D. L. Halgren Iy R1-51

J. H. Kessner) T6-08

E. J. Kosiancic S0-61

. C. R. Stroup T6-07

RLN File/LB

Reference: Internal Memo, T. D. Blankenship to E. J. Kosiancic, "Tank Farm
Waste Analysis Requirements," dated September 10, 1990.

The referenced Internal Memo requests .informatien regarding laboratory
analytical capacity for a variety of analytes to support Tank Farm and
Evaporator operations. Specific comments and suggestions for each have been
prepared along with information on suggested minimum quantitation limits
(MQLs) for the needed analyses and recommended reporting formats. With the
exception of Nb™, all requested analyses are currently performed on-site.
Laboratory capacity exists to support these programs if sufficient
prescheduling of activities is done to coordinate with times of high sample
throughput in the laboratory (e.g., single shell tank sampling).

The discussions that follow are based on the assumption that the laboratory
will be performing "standard" regulatory type analysis. Analysis MQLs are
based on proven laboratory experience, turnaround times are based on
requirements in the Tri-Party agreement, and reporting/validation formats
based on WHC-CM-5-3, Section 2.0, "Data Validation for RCRA Analyses." This
information is summarized in the following attached tables:

-

Table 1 MQLs for Inorganic Analysis

Table 2 MQLs for Radionuclide Analysis

Table 3 MQLs for Organic Analysis (thesé are CLP requirements
but will form the basis for all organic analysis)

Table 4 Sample Turnaround Times

Table 5 Result Reporting/Validation

Table 6 Validation Criteria - Generic Data Quality Objectives

(DQOs)

If specific needs different from this standard are required for a given
program, these needs must be defined in the program’s Waste Analysis Plan
(WAP) or equivalent documentation and negotiated with the laboratory to assure

- T

6. 7T 674
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T. D. Blankenship 16500-90-090
Page 3
November 26, 1990

Samples having greater than normal PuP® (e.g., associated with previous
jrradiated thorium processing) gftivity will be detectable using the current
procedures. In these cases, Pu 8 activity can be quantified either using a
special analysis or through determination of isotopic ratios based on mass
spectral analysis.

] f he 242-A Ev :

A1l analyses identified in the Internal Memo appear to be for hazardous waste
designation needs. It should be noted that analysis of the vent stack will
require the installation of specialized gas sampling equipment.

General Comments:

Analysis of two major hazardous waste designation groups were not requested
for any of the streams; semivolatile organics and Toxicity Characteristic
Leaching Procedure (TCLP). If these analyses have not been assessed for

inclusion in the requested analysis, it is recommended that they are reviewed
for inclusion.

The current schedule for implementation of organic analysis capacity at 222-S
Laboratory is for early in 1991, most probably after March 1, 1991. Until
capacity becomes available at 222-S Laboratory, organic analyses {VOA and TOX)
will be performed by the Pacific Northwest Laboratories (PNL). This will
require transhipping of samples sent to 222-S Laboratory, but should not
seriously affect result turnaround or quality.

Estimated cost information for the requested analyses is shown in Table 7.
These costs are based on analysis of organic components at PNL. When organic
capability is available at 222-S Laboratory, costs will be reduced slightly.
Addition of semivolatile organic analysis to the lists would increase costs
$2000 per analysis. Addition of TCLP to the 1ist would increase analysis
costs $1500 for those samples containing greater than 1% solids. For liquid
only samples, no additional preparation is required for TCLP and the analytes
of concern are already included in the analysis requests.

6.9
e
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TABLE 1
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS
for TANK FARM WASTE ANALYSES
Analyte High Salt Low Salt Analyte ~ High Salt w_Sa
Liquid or "Liquid Liquid or Liquid

id/Slurr Solid/Siurry
Analyzed by Inductively Coupled Plasma Spectroscopy (ICP)
Al 50 0.5 As 20 0.2
Ba 2 0.02 Bi 100 0.5
B 20 0.05 Cd 2 0.02
Ca 0.2 0.002 Ce 100 1
Cr 5 0.05 Co 20 0.2
Cu 20 0.2 Eu 2 0.02
Fe 10 0.01 La 20 0.2
Pb 30 0.3 Li 3 0.03
Mg 0.1 0.001 Mn 2 0.02
Hg 5 0.05 Mo 5 0.05
Nd 250 2.5 Ni 20 0.2
P 50 0.5 K 250 2.5
Sm 200 2 Se 100 1
Si 100 0.5 Ag 30 0.3
Na 60 0.6 Sr 2 0.02
S 60 0.6 Ta 50 0.5
Th 20 0.2 Sn 2 0.02
Ti 30 0.06 W 200 0.5
] 1500 15 in 2 0.02
ir 80 0.1
Analyzed by Specific Atomic Absorption Techniques
As 5 0.05 Hg 3 0.03
Se s 0.05
Anion Analysis by DIONEX
F 6000 10 1 4000 5
NO, 20000 10 NO, ~ 20000 10
PO‘ 10000 10 S0, 10000 10
Specific Analysis |
COy 5000 50 TOC(carbon) 5000 50
CN 0.1 0.01 5000 50
U 100 1 TOX(ch1or1ne)100 10
OH 0.2 0.002 DsC *
Values for solids are as ug/g
Values for liquids are as ug/ml 6.11
"DSC will be used to screen for the presence of exothermic reactions.
Specific quantitation limits are not required for this screening

16500-90-090
Attachment ]
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TABLE 3 ,
TARGET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRqQL)
ant -
Unter Soll alum

~rlesClcides/Aroclors . CAS Number e/l up/Kg o . (pel
98. alpha-BHC . 319.84-6 0,05 1.7 5
99, baca-BHC 319-85-7 0.05 1.7 5
100, delca-BHC 319-86-8 0.05 1.7 5
101, gamma-BHC (Lindane) 50-89.9 0.05 1.7 5
102. Hepctachlor 76-&£ﬁﬂ 0.05 1.7 5
103, Aldrin 309-.00-2 0.05 1.7 s
104, Hepctachlor epoxide 1026+57-3 0.05 1.7 5
105. Endosulfan 1 959-95-.8 0.05 1.7 5
106, Dieldrin 60-57.1 0.10 3.] 10
107. 4,4'-DDE 72-55-9 0.10 3. 10
108. Endrin 72-20-8 0.10 b 2 S U
109. Endosulfan 11 31213-65-9 0.10 3.) 10
110, &,4°-DDD 725 -8 0,10 3.} 10
11l. Endosulfan sulfate 1031-07-8 0.10 3.) 10
1t2. 4,4'-DDT 50.29.3 0.10 3. 10
11]. Methoxychlor 72-43-5 0.50 17.0 50
114, Endrin katone 53494-70-5 0.10 3. 10
115, Endrin aldehyde 7421-36-) 0.10 3. 10
116, alpha<Chlordane 5103-71-9 0.05 1.7 5
117. gamma-Chlordane 5103-74-2 0.05 1.7 3
118. Toxaphene 8001-35-2 5.0 170.0 500
119. Aroclor-1016 126746-11.2 1.0 33.0 100
120. Arecclor-1221 11104-28.2 1.0 a3.o 100
121. Aroclor-1232 111411645 2.0 67.0 200
122. Arxoclor-1242 53469-2)-9 1.0 33,0 100
123, Aroclor-1248 12672-29-6 1.0 33.0 100 -
124, Aroclor-1254 11097-69-1 1.0 31.0 100
125. Aroclor-1260 . 11096-82-5 1.0 3.0 100

* Quantitation limits listed for soll/sediment are based on wet weight. The
quancitacion limits calculated by the laboratory for soll/sedlment,
calculaced on dry weight basis as required by the contract, will ba higher.

There Ls no differantiation between the preparation of low and medlum soil
sanples in thls mechod for the analysis of Pesticides/Aroclers.

6.13
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TABLE 3 (cont)

16500-90- 090
Attachment 3

Page
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TARGET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

t

Semivolaciles |
4, Phenol 108.95.2
35, bls(2-Chloroethyl) ether 1ll-44-4
36. 2-Chlorophenol 95.57-8
37. 1,3-Dichlorcbenzena $41-73-1
318. 1,4-Dichlorobenzena 106 <467
39. 1,2-Dichlorobanzens 95.50-1
40, 2-Methylphenol : 95+48.7
4l. 2,2’-oxybls
. (I-Chloropropanc)' 108-60-1

42, 4-Mathylphenol 106-44-3
4). N-Nitroso-di-n-

dipropylasine 621-84.7
44, Hexachloroethane 67+72-1
45, Nitrobenzene : 98-95+1)
46. Isophoronas ) 78-59-1
47, 2-Nitrophenol 88+75-3
48, 2,4-Dimecthylphenal 105-67-9
49, bls(2-Chloroethoxy)

methanas ' 111-91.1
50 2,4-Dichloraophenol 120-83-2
51. 1,2,4-Trichlorobenzens 120-82-1
52, Naphthalens 91-20-3
5), 4+Chlorcaniline 106-47-8
54, Hexachlorobutadlens 87-68.)
55. &+Chloro«)«mathylphencl 59.50+7
56. 2-Hethylnaphthalene 9L+57-6
57. Hexachlorocyclopentadiene 17674
58. 2,4,6-Trichlorophencl 88.06-2
59, 2,4,5-Trichlorophencol 95.95-4
60. 2-Chloronaphthalane” 91.58-7
61. 2-Nicroanilina BBsThsts
62, Dimechylphthalats 13L-11-2
6]. Acenaphthylenae 208-96-8
64, 2,6-Dinltrotolusna 606-20+2
65, J-Nicroaniline 99-09-2
66, Acenaphthana 83).32-9
67. 2,6-Dinicrophencl 51-28-5
8. 4-Nicrophenol 100-02-.7

U

10
10
10
10
10

10
10

10
10

10

10
10
10
10
10

10
10
10
10
10

10
10
10
10

10

50

10 -

30
10
1o

10
30
10
50
50

a
Low

Jlo

- 30
Jlo
Jlo
3Jo

Jio
0

- 330

30
330

130
330
130
330
30

330
o
Jio
J30
330

130
310
330
330
Rk i)

1700
hh i)
1700
Jio0
330

3lo
1700
330
1700
1700

(2.4

Med.

10000
10000
10000
10000
10000

10000
10000

10000
10000

10000

10000
10000
10000
10000
10000

10000
10000

10000

10000
10000

10000
10000
10000
lcoo0
10000

50000
10000
50000
10000
10000

10000
50000
10000
50000
30000

# Previously known by the name bis{2-Chlorolisoprapyl) sther

c--

On

(20)
(20)
(20)
(20)
(20)

(20)
(20)

(20)

(20)-

(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
20)
(20)
(20)

(100)
(20)
{100)
(20)
(20)

(20)
(100)
(20)
(100)
(100)

Tre

Wagter Soll Sel) £olumn

6,15
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TABLE 4
SAMPLE RESULT TURNAROUND TIMES

Laboratory analysis and quality assurance documentation, excluding validation,
shall be 1imited to the following schedule:

Transuranic and hot cell analyses - 100 days annual average, but not to
exceed 140 days

Low-level and mixed waste (up to 100 mr/hr) analyses - 75 days annual
average, but not to exceed 90 days

Nonradioactive waste analyses - 50 days

Validated data packages will be issued within 21 days of receipt of the
results by the Office of Sample Management.

»

6,17
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TABLE 6
VALIDATION CRITERIA - GENERIC DATA QUALITY OBJECTIVES

1. REQUESTED VERSUS REPORTED ANALYSES

2.

6.

All requested analyses shall be reported of accounted for.
HOLDING TIMES |

Holding times shall be equivalent to RCRA defined times. If no RCRA
holding time exists, hoiding times will be 6 months unless specifically
defined in project specific documentation.

SURROGATE RECOVERY

Sample and blank surrogate recoveries must be between 80 and 120%.
MATRIX SPIKE/MATRIX SPIKE DUPLICATE

A matrix spike or matrix spike duplicate must be analyzed with every
analytical batch of every 20 samples, whichever is more frequent.
Control limits will be between 75 and 125% with $20% relative percent
differences. :

DUPLICATE ANALYSIS

Duplicate analysis must be performed with every analytical batch or
every 20 samples, whichever {is more frequent. Control limits will be
+20%. If both sample and duplicate results are below the method

det$ction Timit of sample gquantitation limit, then no contrel limit
applies.

ANALYTICAL BLANKS

A minimum of one analytical blank must be analyzed for every batch or

every 20 samples, whichever is more frequent. No contaminants should be
detected in the blanks.

INITIAL AND CONTINUING CALIBRATION

Analytical instrumentation shall be calibrated in accordance with

requirements specific to the instrumentation and methods of procedures
employed.

GC/MS TUNE

Ion abundance results and tuning frequency requ1rements must be as
specified in the method employed for analysis.

INTERNAL STANDARDS - 6.19
Internal Standard area counts and retention time differences from the
associated calibration standard must be within the control limits

specified by the methods or procedure used. ﬂf:ftt
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CHARACTERIZATION OF WASTE ETREAMS DICHSRGED T0 DOUBLE SHELL TANKS
Analysis for processing parameters $500/sample
Analysis for hazuiste designation : $5000/sample
DOUBLE SHELL TANK CHARACTERIZATION
Analysis for hazewaste designation $10000/sample
. ANALYSIS OF SAMPLES FROM 242-A EVAPORTOR
- Ana{ysis of feed tank $5000/sample
~ i Analysis of Process Condensate $2500/sample
~ Analysis of Slurry Product $5000/sample
Mo Analysis of Steam Condensate | S4000/#amp1e
” Analysis of Cooling Water $4000/sample
s Analysis of VéntVGases $2000/sampie

" 6,21

T
' —_— i



WHC-SD-WM-0P-025
Addendum 4 Rev 0

SINGLE SHELL TANK PROJECT
Analytical Detection Limits
October 12, 1990

The following detection. 1imits are derived on ideal matricas. These values were
derived by using either calibration standards or pure matrix standards.
Detection 1imits on actual single shell tank samples are l1ikely to be much

higher. No information reqarding procedure detection limits {s available for
procedures not 1isted in this report.

Procedure LA-355-131
Arsenic Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.005 ppm 1nesolution .

Typical sample dilution for the Fusion Dissolution was 0,0025g/mlL.
Typical sample dilution for the Water Digestion was 0.010g/mi.

Typical sample dilution for the acid Digestion was 0.010g/mL.

Procedure LA-325-102 .
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique

Detection Limit = 0.002 ppm 1n solution

Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typtcal sample dilution for the Water Digestion was 0.010g/mL.

Typical sample dilution for the acid Digestion was 0.010g/mL.

Solids were analyzed directly.

Procedure LA-J62-131 '
Selenium Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.005 ppm in solution

Typica) sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mi.
Typical sample dilution for the acid Digestion was 0.0109/mL.

7ol



WHC-SD-WM-DP-025
Addendum 4 Rev O

Procedure: LA-505-151 (ﬁonina1 Detection Limits)

Inductively Coupled Plasma (ICP) Emfssion Spectrometer Operations and
Analysis,

Typical sample dilution fof'the Fusion Dissolution was 0.00019 g/mL.
Typical sample dilution for the Water Digestion was 0.000476 g/mL.
Typical ‘sample dilution for the Acid Digestion was 0.0004%6 g/mL
Instrument Detection Limit ppm.

Aluminum 0.0745 Antimony 0.1424
Arsenic 0,0222 Barium 0.0026
Beryl){ium 0.0006 Bismuth 0.08319
Boron 0.000831 Cadmium 0,0039
Calcium 0.0002 Cerium 0.1359
Chromium .- 0,0039 Cobalt ' 0.0246
Copper 0.0158 - turopium 0.0024
{ron 0.0073 Lanthanum 0.0141
Lead ©0.0272 Lithium 0.0012
Magnesium 0.0001 , Manganese 0.0011
Mercury : 0.0036 Mol ybdenum 0.0049
Neodymium -0,2130 Nickel 0.0147
Phosphorous 0.0308 Potassium 0,2122
Samarium 0.1525 Selenium 0.06]1
S{1{icon 0.0114 S1lver 0.01043
Sodium 0.0403 Strontium 0,0010
Sulfur 0.0163 Tantalum + 0,0273 .
Thallium : 0,0646 Thorium . 0.0122
Tin 0,0144 Titanium ’ 0,0035
Tungsten 0.0273 Uranium 1.140%
Vanadium 0.0186 Zinc 0.0017
Zirconium 0.0141
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WHC-SD-WM-DP-025
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Paul Haiah

CHAIN OF CUSTODY

373-4655

N/A

N/A

B-Plant Sample Truck

222-8 Lah

.[?IUA 4&'&0_{ “oa LD

SAMPLING INFORMATION
— o

ina| o /970

TK_102-AW, Riser #22A

=m

DATE:

SAMPLE TOENTIFICATION

el

Sarple Schedule Nurber
242-A Statement of Work

CHAIN OF POSSESSION

Rel Inquished 52;/ M facelved I:yi ZZ;: k/ atestine: L 5 /0 o0
Retlnqul shed by Recelved byr 2 -AKTA i

i T S | B LI oy i
Ret incpal shed bys N Received ty: Date/Time: 17 .
Rel Inquished by: Received by: Date/Time:
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WHC-SD-WM-DP-025
Addendum 4 Rev O

CHAIN OF CUSTODY

Paul Haigh i Tel €ph Sy 373-4655
N/A 30ffsite P N/A

B-Plant Sample Truck
222-3 Lab

S/ 12-91

TK 102-AW, Riser #22A (caterati 4247

SUPERVISION REVIEW: _ _ﬁ{ Z// DATE: _// /2 -71

SAMPLE IDENTIFICATION

Sanple Number Sasple Schedule Nusber
42-A
244-80-2 __fif-Sontatepns of Hor
£333 | ,

CHAIN OF POSSESSION

4

Rel inquished h?/”% . Recelved Wlf? n.“N|~’//"/6"'f/’/DO£

Rel inguished W‘W Receliyed by: P— /ﬂ('- k nnul'l‘lu;[_/ . fO ,
| B A é iz ) |

Refinquished bys Recel byt Date/Time:

Rel inquished byt ‘ Received byt Oate/Time:




: R : . WHC-SD-WM-DP-025 '
. DON'T SAY IT --- Write It! Addendum 4 Rev 0 DATE @éog'gg i
10 FROMZ%M‘- -

M w pteks) @ /SO0 M) o 4oy

wy .l & 2MeIS229/-2. L)

% 7/ 2 24105225,
2 - %@ah.g /é;:/ 4744_ 4 2.
24405339/~ 3 ___Cz_mm
%ZM_ @fﬁ S

M _aLQ26/

%Wr PUT SAFETY Flf %&M

o DON’T SAY IT «-c Write It! . DATE é////é‘/

gt 77
_ 10 ' FROM @" MA&J_—

~ _ConZacted] - Cossd itrdig? i 750 Auws M
AtiwLDAr_of S ot s e it it lireZonl

ol

*TO MAKE LIFE LAST, PUT SAFETY FIRST” o3



SAMPLE CHECK-IN LIST
WHCSDR BEEYs S -R Evrporado

Addendum 4 Rev 0

Date/Time Recefved M(y?/ PLLAN Client‘ Name

Project/Client # Qzﬂ[_-ﬁ_&)_-__&é_&w Batch or Case f éOQ—Aa_J

/SEC ool

Cooler ID {if noted on outside of cooler) _ 7F-5S u%é 2 9212

10.
11.

lz‘
13,

. Condition of shipping container? &rb—a

Custody Seals on cooler intact? Yes D(] No [ ]

Custody Seals dated and signed? Yes [>§ No [ ]

Chain of-Custndy record is taped on inside of cooler 1id? ‘Yes [1 No [ JA4
Vermiculite/packing material is: Wet [ ] Dry [ ] N4

Each sample fs in a plastic bag? Yes [ ] No [ ] N A

Number of sample containers in cooler: /
Samples have: clips (in cans) tape
| X custody seals w appropriate sample

. hazard labels W E]: QEWA)

Samplés are: in good condition leaking
broken have air bubbles
other

Samples rec.eived at M_ °C. Coolant type _a)/a

The following paperwork should be accounted for (N/A 1f not applicable):
Chain of Custt;dy 1(s) o) -

Request for Analysis !((75')

AirbiN 4 _ /e . carrier Azad Connedd

Have any ‘anomalies been identified above? Yes D(] No [ ]

Memos have been initiated for all anomalies identified above?, Yes bdl

. 2l 2%chenl

Printed Name/Signature
Page t of

13

.

-
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Addendum 4 Rev 0

C. C. Pitkoff

CHAIN OF CUSTODY

3-2408

N/A

“offilte Property No..

N/A

5 Sample Tru

ck

222-5

249)=

;EC-U-)HE'R ‘pat, o, ‘H

SAMPLING INFORMATION

Time ) mg =

.T - -

SAMPLE IDENTIFICATION

Sanple Number

2AWGITA1-3

Sample Schedule Number

FS$5-T-630-00001,

CHAIN OF POSSESSION

FD-A, Routine 2

Received by: . \

‘fiijff?fgib‘LL)§L4=

Date/Time:

o G-12-91) 131D

Rel inquish& by Recejved by: Date/Time:

| : 1%%&2@!& L--Q_C:_(_Li\r_‘.L- ! \
Relingquished by: Received Date/Time: '
Relinquished by: Received by: Date/Time:




" hoWM-DP-025

Addendum 4 Rev 0 '
ale/TIme Received & 7/ Cllent Name
LI b /1G4 B

Project/Client § _~D&/~ JOJD '5“" Batch or Case f m-? 2A

Cooler ID (If noted on outside of cooler) :TfFf-J

1. Condition of shipping container? (eend

2. Custody Seals on cooler intact? VYes [X] MNo{ ]

3. Custody Seals dated and signed? Yes [}J No [ )

4. Chain of Custody record {s taped on Inside of cooler 1id? Yes [1 Mo [T A%
5. Vermiculite/packing material is: Wet () Dry [} 424
6

7

8

Each sample is In a plastic bag? Yes [ ] Ho [ ) A

- . Humber of sample containers i{n cooler: /
. Samples have: clips (in cans) tape
i: N __;ihbcustodyrseals _ _K ap :?griate sample
o ’ : hazard labels
T 9. Samplés are: ——— in good condition _— leak{ng !
A~ broken have air bubbles
3 _ other
1L 10. Samples received at Jhgét °C. Coolant type
T 11, The fullowing paperwork should be accounted for (N/A {f not applicable):

Chain of Custody 1(s)

Request for Analysis q(f)é;ﬁg/}

Alrbil] !

Carrd BPMM“‘&___

12, Have any anomalles been identifled above? Yes [ ] No EXQ.

13, Hemos have been initiated for all anomalies identified above? Yes [ )

Printed Name/Signature

13

BEST AVAILABLE COPY




WHC-SD-WM-DP-025
Addendum 4 Rev O

C. C. Pitkoff

CHAIN OF CUSTODY

32408

N/A

N/A

Wethod of Shipm

Sample Truck

222-S

SAMPLING INFORHATION

Sampie. Eallacted.

Aty

24 1~ &L

‘time | j594

.j_pa
- 'T;mv‘

Vi _7

\o; Brscs =I=\= 227

SAMPLE IDENTIFICATION

Sample Number Sanple Schedule Number
2AL15229/-7 F$S-T-630-00001, FD-A, Routine 2
CHAIN OF POSSESSION
Relinquished by » LZM Recelved ﬂ\zl . nuemm 7//0//5’"
[ mn ..a
is < Recelved by: Date/Time:
NUrgs % Q&_ é/7/4/ o02US
inquish] by: Received by Date/Time:
Rel Inquished by: Received by: Date/Tima:

\,4/,,7, # K957

e
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Bug™,
i«

-~

5

WHC-SD-WM-DP-025 - '

o ddendum 4 Rev 0
Date/Time Recelved (-7-9/ /9 z/0 Client Name _C.C. L rr1¢e £+
' ‘ : ) 02-Acd
Project/Client § _ 24/ - Aw - TANK Batch or Case § /2/S&7 s 224
Pre Crmpany Contnctz C.C. Prricof+ Smengls MO 2Aws229)-1
1& : .

tooler ID {If noted on outside of cooler) __3~/&

1. Conditlon of shipping container? _4}41{,

2. Custody Seals on-coo“ior intact? Yes { ] HNol Jzwmnel

3. Custody Seals dated and signed? Yes [ ] Mo [ ] seone. ,
), Camen d,

4. Chaln of Custody record {s taped—on inside—ofcovler—iidi Yes {»T No [ ]

5. Vermicullte/packing mal;erhl Is: Wet [ ] Dry[ ] _ANMA
6. Each sample is in a plastic bag? Yes [ ] No [ ] A2

7. MNumber of sample containers in cooler: l
8. Samples have: NA_ clips (in cans) NG tape
N0 _ custody seals \/ apBropHate sample
_14 hazard. Yabels _ ol
9. Samplés are: v in good condition AMNp_ leaking
&4 _ broken A have air bubbles
" A4 other ‘

10. Samples recelved at _N4- °C. Coolant type _ ~A-

11. The following paperwork should be accounted for (N/A {f not applicable):

Chain of Custedy #(s) : Cxe. M

Request for Analysis I(s) t;k/.v

Arbill 1 - e . - Carrler _Zcda

12. Have any anomalles been identified above? Yes [ ] Mo [}

13. Hemos have been inittated for all anomalies identified above? Yes pw}

' DeoT et .
Printed Mame/Signature MKE?LZMM{A_( Date/Time _ & -7-9/
Page/t ot !9 . ‘
13
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WHC-SD-WM-DP-025
Addendu‘mﬁf Rev 0. .

C. C. Pitkoff

3=2408

N/A

N/A

Sample Truck

222-5

SAMPLING INFORMATION

L

24 1-AL) — TAnw

A [5#e

\oz-—mJ "Rigen 4=\= gl\

N/A
SAMPLE IDENTIFICATION
Sample Nunber Sarple Schedule Number :
—2ZALIS229/~/ FSS-T1-630-00001. FD-A, Routine 2
CHAIN OF POSSESSION
oltoll'ln

Recaived M\\@| )

4’// oNs”

Rel Inqu uhg ¢£/W
i iswsjtal -

Received wyg ,QA,_

.Datcll‘lué/7/4/ O‘Z[S

nquishnd byz Recelved by Date/Time:
Relinquished by: Raceived by: Date/Time:
- 277
QW# q n/ 1|

-~



- ' SAMPLE CHECK-IN LIST: - ,
SAMPLE NUMBER MAT Ri¥HC-SD-WM-DP-025
Addendum 4 Rev O S
AGREEMENT
WHC ID _ SAMPLE LABEL PNL D OF
NUMBER NUMBER NUMBER INFORMATION?
R gz270 | JAW 5229~
T 'ﬂw_lﬁ_ 7/“ ‘”
vel
o
m i
Poge 2 of 2 _

14




WHC-SD-WM-DP-025

‘.3'13‘(-19{537 QVOQ ‘?f'ﬂe Addendum 4 Rev

Date Sampled

Time Sampied o
o

0y bR Y Qi 1) LABORATORY (D y

Xy mpie Site or Sampling 10 JO&RAW | Date Received at 222-5 | Time Recerved at 2225
wWsiaai-a, . (Reax9) . [ Lhialar | \3g

¢ " TDose Rate

ed by (Signature)

RPT | Release (Sugnature)

S T Cls

20022

F83 wodion (Signature)

(4 “Date Analyss/

Disposai Date

' TecuRecawer Grgnatare) Date  [Entry Code | JJ Commeny
’ \WaReAMe | ®929i5 . .
: 2, Kavea.
3 Kavod
9 Rau
SYOH / RGL‘(QE
!' ;. F 2 -\5 Q
U OH / ﬂ) : d . ?)g
‘ =3 d RAMAD
; | =29

8D-6000-347 (10/89)

0uus sa,'

B
1089
a7l b

yO!

<

—

J{__

e gy



Iig 'i — = 4
SAMPLE CHECK-IN LIST WHC—SD—NMZDE-OZE 3
SAMPLE NUMBER MATRIX Addendum 4 Rev
AGREEMENT
- WHC ID SAMPLE LABEL PNL 1D OF
NUMBER NUMBER NUMBER INFORMATION?
A 952.49 2D A8 G (- : 7.
V74
TnlORGANIC 1| R ARG
' 2| 6402
3 a409
« A4\l
- REML YOA
- land 2. | R B433
: _Voa :
' L and RG422
-
ot 1
o's ]
%—f — _"-'_“"'_—'—_-—-—_--_—._.._-——-_._________
Page 2 of 2 _
14




{1 Por Shipping Contalnad

WHC-SD-WM-DP-025 /) -4 @@@7@&3_{‘

| Addendum 4 Rev 0
Date/Time Received é/Jz)/L?/ Client Name

Project/Client # QG//- D) ~/O) AL  Batch or Case # _ﬁ‘_fgéﬁ_caa;&_
Dot~ 40

Cooler ID (i1f noted on outside of cooler) _6 W oAy a)

1. Condition of shipping container? __G'LUJ

2 Custody Seals on cooler intact? Yes [)4 No [ ]
3. Custody Seals dated and signed? Yes M No [ ]

Chain of Custody record 1s taped on inside of cooler 1id? .Yes [ ] HNo [ ]}l/zg

4

5. Vermiculite/packing material is: Wet [ ] Dry { ] XA

6. Each sample 1s in a plastic bag? Yes [ ] No [ ] A

7. Number of sample containers in cooler: !

8. Samples have: clips (in cans) tape
_x_ custody seals _Z ?ggzggriate sample
— . hazard labels

9. Samplds are: {n good condition leaking -

broken have air bubbles

— _ other

10. Samples received at % °C. Coolant type
11. The following paperwork should be accounted for (N/A 1f not applicable): )

Chain of Custody #(s) 2 Llee —

Request for Analysis #(s}y . ——

Alrbill 7 . ' : ¢Z&,£¢w4“£2
rbi1l # A)I/A Carrier

12. Have any anomalies been identified above? Yes [ ] No (>4

13. Hemos have been initiated for all anomalies fdentified above? Yes [ ]

Printed Name/Signature

Page 1 of 2

13
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_ TANK FARM PLANT OPERATING PROCEDURE _

WHC-SD-WM-DP-025
Addendum 4 Rev 0

_Company Contact’

CHAIN OF CUSTODY

C. C. Pitkoff 3-2408
N/A N/A
Sampie Truck

222-S

SAMPLING INFORMATION

SAMPLE IDENTIFICATION

Sample Number

2ALWS229/-4

Sample Schedule Number

FSS-T-630-00001, FD-A, Routine 2

CHAIN OF POSSESSION

7L Bacon

/
Date/Time: / /ﬁ s

Ralinquished by/ éé
Reli lshod

Rece by: Date/Ti
/1»[5?/// 1S 05
Relinqu:s{cd by: Received Dltd‘l‘ln
Relinquished by: Received by: Date/Time:

R




6

iy

39
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SAMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

WHC-SD-WM-DP-025
Addendum 4 Rev 0

" AGREEMENT

Q /é('_, -
© WHC ID SAMPLE LABEL | OF
NUMBER NUMBER NUMBER INFORMATION?
A J—
. A FEY IR o) ALV IE: il I ACERCIE MO

o ",



WHC-SD-WM-DP-025
Addendum 4 Rev 0

Date Sampled Time Sampled i
R9 T&L .C?q.h LABORATORY ID me :
( Sample Site or Sampling ID L.Q 937,1) Date Received at 222-5 | Time Received at 222-5 \I x
. \
_ A S22 Q2 AL b\JBfCM 131 .
Delivered by (Signature) _ RPT Release (Signature) Dose Rate i
2 (2 - Ozl = R
Custodian (Signature) # # | Date ArfTysis Disposal Date \
Complete !
- LV \
Comments :'
MA&L "
Payroll No. Tech/Receiver (Signature) Date Entry Code mments !

TOORGAM . |

Ra297

on y 2. RCM!S\’{
- Q 2 Rayly
- ) Y |Rav(g
‘ / S AS D,
- SVha / ’Z_Q_g%ﬂgg-@
T ST
. Yoa / 7 .
a &L___é KAy Qo

BEST AVAILABLE GOPY

BD-6000-347 { lM‘?)

QoS 87




' ~IC . WHC-SD-WM-DP-025 i
SAMPLE CHECK-IN LIST Aidendum 4 Rev 0 :
SAMPLE NUMBER MATRIX -2
AGREEMENT
© WHC ID SAMPLE LABEL PNL 1D OF
NUMBER NUMBER NUMBER INFORMATION?
L4320 K olF 4 _ e
| Nic ) | RO3g7
| ~ A _q404
2l___aail
< g9 1%
SEms VOA
b oMb | R RY431
VOA :
R AYL
N '
o
— —

Poge 2 of 2

14
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33197 4

Project: 242—A EVAPORATOR FEED CHARACTERIZATION

Tank: 102AW

Customer |D: 2291 -1-4, 2291 ~-2-4, 2291~3-4, 2291 -4-4

Undigested Sample Results

Am 241

GEA (Cs:137)
Eu 154
Eu 155
Sn113
Cs 134
Ru 103
RuRh 106
Co 60
Nb 94
CePr 144
Ra 226
Pu 239/240
Sr 90 (08—22-91)
Sr90 (10—08—-91)
Total Beta
Total Alpha
H3
U

WHC-SD-WM-DP-0
Addendum 4 Rev

25
0

SUMMARY DATA REPORT

Sample
R9415
INSUFFICIENT
SAMPLE
1.46E+4 uCi/L
<1.75E1 uCi/L
<3.82E1 uCi/L
<2.73E1 uCi/L
1.74E2 uCi/L
<2.14E1 uCi/L
<2.81E2 uCi/L
<6.77 uGi/L.
<5.49 uCi/L
<1.57E2 uGCi/L
<3.16E2 uGi/L.
7.78E-2 uCi/L
NA
10.31 uGi/L
1.44E+4 uCi/L
<1.44 uCi/L
5.88 uCi/L
449E-3 g/L

(PAGE 1 OF 4)

Sample Duplicate

R9415

INSUFFICIENT
SAMPLE

1.49E+4
<2.26E1
<3.79E1
<2.99E1
1.73E2
<2.32E1
5.34E2
<6.41
<5.70
<1.60E2
<3.13E2
NA
NA
9.41
1.47E+4
<2.08
NA
NA

uCi/L
uGi/L

uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uGi/L
uCi/l
uCi/L
uCi/L

uCi/L
uCi/L
uCi/L

45
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Ru 103

RuRh 106

Co 60

Nb 94

CePr 144

Ra 226
Pu 239/240
Sr90 (10—-08-91)
Total Beta
Total Alpha
H3
U

Am 241

GEA (Cs 137)
Eu 154
Eu 155
Sn113
Cs134
Ru 103
RuRh 106
Co 60
Nb 94
CePr 144
Ra 226

WHC-SD-WM-DP-025
Addendum 4 Rev 0

Sample
R9417
<1.15E1 uGCi/L
4.78E2 uCi/L
<2.57 uGi/L
<2.97 uGi/L.
<7.67E1 uCi/L
3.07E2 uCi/L
1.29 uCi/L
10.31 uCi/L
1.47E+4 uCi/L
<2.16 uCi/L
5.56 uCi/L
462E-3 g/L
Sample
R9418
INSUFFICIENT
SAMPLE

1.51E+4 uGi/L.
<3.69E+1 uCi/L

<7.10E1 uCi/L
<3.95E1 uCi/L

1.62E2 uCi/L
<2.93E1 uCi/L
<4.33E2 uCi/L.
<8.19 uCi/L
<7.55 uCi/L
<2.30E2 uCi/L
<4.12E2 uCi/L

(PAGE 3 OF 4)

Sample Duplicate

R9417

NA
NA
NA
NA
NA
NA
NA
9.41 uCi/L
NA
NA
5.83 uCi/L
426E-3  ¢g/L

Sample Duplicate
R9418

INSUFFICIENT
SAMPLE
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

A
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WHC-SD-WM-DP-025
Addendum 4 Rev 0

"UNDIGESTED SAMPLE ANALYSIS RESULTS

49



PAGE 2 OF 2
Yank: 102AW
Core: NA
Sample No.: RS415
Customer 1D 2291-1-4
Check Duplicate Spike of Check
Standard -Blank Sample Sample Sample Standard
CePr 144 <1.57E2 |uQi <1.60E2 uGiiL
Ra 226 <3.16E2 uCliL <3.13E2 ruGlIL
Lab ID: R9413 R9414 R9415 NA NA R9419
|Pu 239/40 (07 ~ 16-91) 109.95 <7.64E-3 |uCifL 7.78E-2  |uCiL 111.4
Lab iD: R9413 R9414 R9415-5786 R9415-5886 NA R9419
Sr90(10-08-91) 99.9 <3.28E-3 |uCGL 10.31 uCifL 9.41 uCL 929
Lab ID: R9413 R9414 A9415-5720 R9415—-5820 NA R9419
] Total Bata (06—20—-91) 99 9.58E-3 |uCIfL 1.44E+4 uClfL 1.47E+4 uClL 102.4
Lab 1D: R9413 R9414 R9415--5725 R9415-5825 NA R9419
 Tolal Alpha {06—-20-91) 110.54 <9.23E-4 JuCiL <1.44 uClj/L <2.08 uQlfL 97.8
Lab ID: R9413 R9414 R9415 NA NA AS419
H3 (10-04-91) 69.51 6.31E—1 uQj/L 5.88 uClL 101.72
Lab ID: R9413 R9414 R9415 NA NA R9419
Uranium (10-08-91) 97.8 <399E-7 |gl 449E-3 g0 97.8

i
i

)3
b

0 A3Y § WNPU3PPY
§20-d0-WM-0S-JHM
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9 3 1 2 3 E ;o
. PAGE ZOF 2
Tank: 102AW
Core: NA
Sample No.: R9416
Customer ID: 2291-2-4
Check Duplicate Splke of Check
Standard Blank Sample Sample Sample Standard
QePr 144 _<1.53E+2 uCGijL
Ra 226 <3.15E+2__ [uGifL
Lab ID: R9413 R9414 R9416-5781 R9416-5881 NA R9419
| Pu 239/40 (07-16-81) 109.95 <764E-3 |uO/L| 369E-2 |uCyL 367E-2 uCiL 111.4]% >z
Lab ID: R9413 R9414 NA NA NA R9419 o o
Sr 90 (08—22-91) 96.5 <3.49E-3 |uQ/L 90.3|% g' E
Lab ID: R9413 R9414 R9416 NA NA R9419 - '—?'C;
Sr 90 (10-08-91) 99.9 <3.28E-3  JuQfL 8.10 uQijL 92.9(% f E
Lab ID: R9413 R9414 R9416 NA R9416 R9419 o
Total Beta {06—21-91) 99 958E—-3  |uGfi 132644 __ {uQIfL 97.1|% 1024 %
Lab ID: R9413 R9414 RY416 NA R9416 R9419
Tolal Alpha (06—-20-91) 110.54 <923E-4 [uQfl 1.68 uGifL 948/ % 97.8(%
Lab ID: R9413 R9414 R9416 NA NA R9419
H3 (10-04-81} 69.51 6.31E~1 uCifL 5.65 uCliL 101.72|%
Lab ID: R9413 R9414 R9416 NA NA R9419
Urarium (10~-08-91) 97.8 <399E-7 |g/l 188E-3 |gn 97.8|%




9

i 1 P
PAGE 2OF 2
Tank: 102AW
Core: NA
Sample No.: R9417
Customer ID: 2291-3-4
Check . Duplicate Spike of Check
Standard Blank Sample Sample Sample Standard
CePs 144 <767E+1 Ot
Ra 226 307E+2  |uCL
Lab iD: R9413 R9414 R9417 NA NA R9419
Pu 239/40 (07—16-91) 109.95 <764E-3  |uOL 1.29 uG/L ' 1ma% |»=
Lab ID: R9413 R9414 R9417-5786 R9417-5886 NA R9419 8
Sr 90 (08—22-91) 96.5 <349-3 fuon| 201+t luop| 250641 lucin 90.3]% ‘ég
Lab ID; R9413 R9414 NA NA NA R9419 g
Sr 90 (10-08-91) 99.9 <328E-3 |ugL uCfL 929/% i S
Lab ID: R9413 R9414 R9417 NA NA R9419 7
Total Beta (06—-21-91) 99 959E-3 |ucyL| 14744 Jjucn 102.4]%
Lab iD: R9413 R9414 R9417 NA NA R9419
Total Aipha (06-20—91) 110.54 <9.23E-4 |uOL <216 luop 97.8]%
Lab ID: R9413 R9414 RO417-5787 RO417—5887 NA R9419
H3 (10-04-91) 69.51 631E-1  uCiL 556 luQjL 583 gL 101.72|%
Lab ID: R9413 R9414 RO417-5740 RO417—5640 NA R9419
97.8 <3.996-7 gL 4.62E-3 L 4.26E-3 97.8|%

i ﬂ Urarium (10-08-91)
f -

94
“

==

loda
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|
|
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PAGE20F 2
Tank: 102AW
Core: NA
Sample No.: R9418
Customer ID: 2291-4—4
Check Duplicate Splke of Chack
Standard Biank Sample Sample Sample Standard
CoPr 144 <230E+2  |uG
Ra 226 <4.12E+2 _ [uGiL
{abiD: A9413 R9414 R9418 NA NA R9419
Pu 239/40 {07—16—%1) 109.95 <7.64E-3 |uQ/L | 4.03E—-2 Nel8 111.4
Lab ID: A%413 R9414 R9418 NA NA R9419
Sr 90 (08—-22-91) 96.5 <3.49E-3 |uG/ 1.53E+2 uGiL 90.3
Lab ID: R9413 R9414 NA NA NA R9419
Sr90(10-08-91) 99.9 <3.28E-3 |uGL 92.9
Lab ID: R9413 R9414 R9418 NA NA R9419
Total Beta (06—21-—-91) 99 9.58E—3 uGAL 2.02E+4 uGL 102.4
Lab ID: R9413 R9414 A9418 NA NA R9419
& Alpha {06 -20-81} 110.54 <923E-4 JuGijL <2.16 u% 978
Lab ID: R9413 R9414 A9418-5787 NA R9418-5987 R9419
H3 (10-04-91) 69.51 6.31E-1 uGifit 5.64 uQifL 107.7|% 101.72
LabiD; A9413 R9414 R9418-5740 NA R9418-5940 R9419
|rerium (10-08-91) 97.8 <3geE—7 lgn | asrE-3 gl 79.1)% 97.8

0 A3Y § WRpUSPPY
G20-d0-WM-0S-IHM

L L
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WHC-SD-WM-DP-025
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WESTINGHOUSE HANFORD COMPANY
222-~5 LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No.. Customer 1D:
RS415 2291—-1—4
Analysis: Sample Prep:
GEA UNDIGESTED
instrument: Procedure/Rev:
WB57237, WB57265 LA—-548—-121/D—-0
Technologist: Date:
C. JOHNSON 7—-31-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW
Description tab ID Description Lab ID
1 {INITIAL LMCS CHECK STD R9413-5530 | (11
2] REAGENT BLANK R9414-5630 |[12
3{SAMPLE 2291—-1—4 R9415-5730 13
4{SAM DUP OF 2281—~1—4 R9415-5830 |14
5]{FINAL EMCS CHECK STD R9419-5530 | |15
6 16
7 17
8 18
9 19
10 20
Standard Primary Book No. Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliqueot Vol. Standard
LMCS CHECK STD |141B46/0.5 mbL N/A

A—6000-881 (03/92)
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S .

Zr-95 LLDZ2,32E4+00 N2 3VETD

=97 LLT<1.27E+006 LLD=1 . 27E+00

TUTAL 4,18E402 +-F.07E+00 4.13E+42 v=F 0FCEF00
STANTARD

EEAR = $3&23% MEV/DISINTEGRATION '

FMAXIMUM FERMISSABLE ACTIVITY = 1.20z-0% uCrL1I

TCTAL MEASURED ACTIVITY G+ 1BE+02 (+=-F.0FET08Y UC/LI

% TECH., SFEC, # KRkHEERE (T-HEXK}

ERROR GQUOTAHTION
CONFIDENCE LEVEL

Ll

AT 1,26 SIGHMA

nT B80.0%

FEsRKS NOT USED [

£ CENTROID  ENERBY WET AREA ERROR  GAMMAS/SEC
CHANNEL KEV COUNTS p
-
1127.24  S43.09 345, .1 1.9BE+01
O 139,41 Bav.17 345, 10,7  Z.IRE+0L
— 1804.53 801.73 354, 12.6 2.21F+01
5731.06 1365.09 9, 22,5 5 ,24E+00

ARS ELIHINATED BY BACKGROUMD

SUBTRACTION

P WHC-SD-WM-DP-025
’ Add :

ODEVIANTION

“TCEMTROID

ENERGY RET AREA  ERROR
~LHANNEL KEY COUNTS )
o :

-,_;.:;.L-‘..-h.‘:e‘:w_ :
\

GAMMASASED
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WHC-SD-WM-DP-025
********************’f\d*gegdym*ﬁRfv0
*

GAMMA SPECTRUM ANALYSIS

* * Kk Kk k Kk % k %k %k Kk %k *k %k k k *k * %k *k *k *k k k %k *k & *k * k % *k *®

CANBERRA SPECTRAN-F V2.06 SOFTWARE
01-AUG-9100:59:32

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

EQROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENYIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SFECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
AMALYZED BY: MAX

Sar. & DESCRIPTION: R9415-5830

GEOMETRY DESCRIPTION: 22ML LIQ

SAEPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 4.9505E-03
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOC

COLLECT STARTED ON 1-AUG-91 AT 00:09:23
COPrLECT LIVE TIME: 3003. SECONDS
REAL TIME: 3003. SECONDS
DEAD TIME: 00.00 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THi START OF COLLECT

ENERGY CALIBRATION PERFORMED 28-JUN-91
EFFICIENCY CALIBRATION PERFORMED 23-MAY-91

* % % %k %k *k * k *x

*
*
*
¥

51



01-AUG-9100:59:32
CAMPLE: R9415-5830

COLLECTED ON

L. JED TO

NUCLIDE

AC-228
AC-228A
AC-228B
AG-108M
AG-110M
AM-241
AM-243
AM-243A
AM-2438
AR-41
AH-198
BA-133
BA-139
BA-140
BA-141
Br-7
RT-207
2
ba“Ll4
Bl-214A
B]-214B
BI-214C
£D-109
CE-139
‘GE-141
CEPR144
0-56
€0-57
C0-58
€0-60
CR-51
£S-134

CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59

HF-181
HG-203
1.

1'133
1-134
I-135

RADIONUCLIDE

0. DAYS,

WHC-SD-WM-DP-025
Addendum 4 Rev 0

1-AUG-91 AT 00:09:23
0.0000 HOURS BEFORE THE START OF COLLECT.

ANALYSIS REPORT

ACTIVITY CONCENTRATION IN wuCi/LI
DECAY
ERROR CORRECTED

MEASURED

LLD<2.
LLD<2.
LLD<].
LLD<2.
LLD<2.
LLD<9.
LiD<2.
LLD<2.
LLD<2.
LLD<7.
LLD<2.
LLD<2.
LLD<4.
LLD<®
LLD<5
LLD<2
LLD<«1
LLD<5.
LiD<4.
LLD<4
LLD<3.
LLD<4.
LLD<3.
LLD<l.
LLD<1
LLD<]
LLD<6.
LLD<]
LLD<4
LLD<6.
LLD<1

1

LLD<5.

1.
LLD<1.
LLD<2.
LLD<2.
LLD<3.
LLD<«1.
LLD<2.
LLD<1
LLD<2.
LLD<8.
LLD<2Z.
LLD<8
LLD<2.

33E+01
33t+01
29E+02
31E+01
15E+02
29E+01
74E+01
74E+01
98E+03
82E+00
04E+01
64E+01
78E+01

.82E+01
.42£+01
.36E+02
.32E+01

02E+01
41E+01

.41E+01

49E+01
11E+01
45E402
09E+01

.81E+01
.60E+02

19£+00

.02E+01
-86E+00

41E+00

.34E+02
.73E402

73E+400
49E+04
54E+01
20E+01
26E+01
79£401
13E+01
78E+01

.69E+01

06E+01
83E+00
03E+01

.87E+00

34E+01

LiD<2.
LLD<2.
LLD<1.
LLD<«2.
LLD<2.
LLD<9.
LLD<2.
LLD<2.
LLD<2.
LLD<7
LLD<2
LLD<2
LLD<4
LLD<6.
LLD<5.
LLD<2.
LLD«1
LLD<5S.
LLD<4,
LLD<4.
LLD<3.
LLD<4.
LLD<3
LLD<«1
LLD<«1
LLD<1
LLD<6b.
LLD<«1
LLD<4.
LLD<6.
LLD<1

+-1.71E401 1.

+-2.27E+02 1

LLD<5.

LLD<1
LLD<2
LLD<2.
LLD<3.
LLD<1.
LLD<2Z.
LLD<«1.
LLD<2.
LLD<8.
LLD<«2
LLD<8.
LLD<2

33E+01
33E+01
29E+02
31E+01
15E+02
29E+01
74E+01
74E+01
98E+03

.82E+00
.04E+01
.64E+01
.78E+01

82E+01
42E+401
36E+02

.32E+01

02E+01
41E+01
41E+01
49E+01
11E401

.45E+402
.09E+01
.81E+01
.60E+02

19E+00

.02E+01

86E+00
41E+00

.34E+02

73E+02
73E+00

.49E+04
.54E+01
.20E+01

26E+01
79E+01
13E+01
78E+01
69E+01
06E+01
B3E+00

L03E+01

87E+00

.34E+01

ERROR

+-1.71E+01

+-2.27E+02

ENERGY COMPARISON

(KEV})

EXPECT

911.07
911.10
338.40
433.94

1332.50

1435.86
1408.01
1274.45
105.31
1096.25
482.20
279.20
364.48
667.69
529.69
847.03
1260.41

DIFF

-0.27
-0.26

-0.29



| WHC-SD-WM-DP-025 _
W-187  LLD<2.18E+0] LLD<2. 18E+01 A1t -=50- H1 T o 0685, 74 4

XE-131M LLD<5.12E+02 LLD<5.12E+02 163.98

XE-133 LLD<3.59E+01 LLD<3.59E+01 81.00 »
Y7-133M LLD<1.19E+02 LLD<1.19E+02 233.21

"35  LLD<1.53E+01 LLD<1.53E+01 249.7%
X 38 LID«1.17E+02 LiD<1.17E+02 258.41
Y-88 LLD<6.00E+00 LLD<6.00E+00 1836.06
Y-91 LED<2.64FE+03 LLD<2.64E+03 1204.90
Y-9IM  LLD<2.03E+01 LLD<2.03E+01 555.60
IN-65  LLD<2.19E+01 L1D<2.19E+01 1115.55
ZIR-95  LLD<9.38E+00 L LD<9.38E+00 756.73
IR-97  LLD<«7.29E+00 LLD<7.29E+00 743.33
TOTAL 1.56E+04 +-3.50E+02 1.56E+04 +-3.50E+02

STANDARD DEVIATION = 0.15

EBAR = ***** MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 4,75E-09 UC/LI

TOTAL MEASURED ACTIVITY = 1.56E+04 (+-3.50E+02) UC/LI
% TECH. SPEC, = *¥¥%kk (. ddikk)

o h

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

—r

PEAKS NOT USED IN ANALYSIS

Le...ROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

T924.17 511.56 237. 36.0 9.65E+00

——

PBAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC -
CHANNEL KEV COUNTS %

2921.95 1460.51 166. 15.8 1.64E+01



222-S COUNTING ROOM WESTINGHOUSE HANFORD 01-AUG-91 04:14:13

PEAK ANALYSTIS
WHC-SD-WM-DP-025
Addendum 4 Rev 0
- CENTROID ENERGY FWHM  BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 55.12 27.67 1.16 1703. 930. 14.2 SB/TE-X

2 951.50 475.54 1.6l 2949, 501. 33.9 (S-134

3C 1127.41 563.46 1.48 2132. 2450. 7.2 (S-134,
EU-152

4C 1139.56 569.54 1.48 2150. 4459, 5.5 (§-134,
BI-207

5 1210.31 604.90 1.59 2237. 28183. 1.3 CS-134

6 1324.13 661.80 1.6l 1495. 24331. 1.4 CS-137

6B 661.38 251. 9.7

77 1592.44 795,94 ]1.68 1133, 20598. 2.1 (S-134

87 1604.68 802.06 1.68 1078. 1879. 15.3 CS-134

97 2336.04 1167.82 1.84 641. 350. 88.3 (S-134
10?7 2346.79 1173.19 1.84 591. 14512. 2.8 C0-60
M}l 2664.84 1332.30 2.44 191. 13049. 1.8 C0-60

12 2730.27 1365.04 2.19 131. 487. 12.2 (S-134
TT3C 2799.41 1399.64 1.48 53. 131.  22.2 1-132

4C 2802.59 1401.23 1.48 58. 121. 22.9 BI-214
15 2921.09 1460.53 2.60 56. 771. 7.9 K-40

~158 1460.72 _581. 4.7

Pog™

'FPQQR QUOTATION AT 1.96 SIGMA
CONFIDENCE LEVEL AT 85.0%

T - MULTIPLET ANALYSIS CONVERGED NORMALLY
A:- MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4
B - ENVIRONMENTAL BACKGROUND PEAK

——y

"BACKGROUND SUBTRACTION PERFORMED USING FILE BK0014
%ﬁCKGROUND DESCRIPTION: BKG

CKGROUND COLLECT STARTED ON 11-DEC-90 AT 10:00:00
BACKGROUND LIVE TIME:  11292. SECONDS
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I1-135  tlD<2
K-40 1
KR-85 LLD<«1
vn.85M LLD<3

7 Lkl
K. 4 LLD<2.

LA-140 LLD<4
[A-142 LLiD<]

MN-54  LLD<7
MN-56  LLD<8.
NA-22  LLD<4.
NA-24  LLD<3.
NB-94  LLD<6.
NB-95  LLD<6.
NB-97  LLD<3

NP-237 LLD<2
NP-238 LLD<3

NP-239 LLD<3.
.36E-01
.54E+01

PA-233 LLD<1
PA-234M LLD<1

PB-210 LLD<6.
PB-212 LLD<I.
PB-212A LLD<1.
.48E+00

PB-2128B LLD<1

PB-214 LLD<1.
.48E-01
.49€E-01
.21E+03
.25E+03
L97E403

-214A LLD<1
PB-214B LLD<2
P0-210 LLD<6
Po-214 L1D<2
pn-216 LLD<3

9 LLD<4.
.44E+04

ry-cdl  LLD<I

RA-224 LLD<I.
RA-226 LLD<9.
RB-88  LLD<4.
RB-89 LLD<4.
RN-220 LLD<S,.
.04E-02
.36E+00
.68E-01
.53E-01
.86E-02
.01E-02
.00E-01
SR-85  LLD«7.
.32E-01

RU-103 LLD<7
RURH106 -LLD<1
$B-124 LLD<1
3B-125 LLD<¢
SC-46  LLD<9
SE-75  LLD<7
SN-113  LLD<1

SR-91  LLD<]

SR-92  LLD<5.
TA-182 LLD<2.
TC-99M LLD<3.
.61E-02
.91E+00
.40E-02
.27E+00
TH-234 LLD<6.
TH-234A LLD<6.

TE-123M LLD<3
TE-125M LLD<S
TE-132 LLD<4
TH-228 LLD<3

T+ 4B LLD<«2.
48 LLD«9.
L-¢35 LLD<6.

U-235A LLD<6.
U-2358 LLD<2.

.02E-01
.82E+00
.61E+01
.83E-02
.64E-01

27E+00

.29€-02
.57E-01
.23E-02

47E-02
78E-02
85E-02
46E-02
89£-02

.86E-01
.79E-01
.41E-01

15E-01

23E+00
02E-01
02E-01

48E-01

14E+02

07E+00
53E-01
30E-01
D4E-01
91E+01

07E-02

10E-02
80E-01
11E-02

13E-01
13t£-01
16E+00
11E-02
19E-02
19E-02
51E-01

+-6.35E-01

LLD<2.02E-0Addendum 4 Rev 01250.
.82E+00 +-6.35E-01

1
LLD<1.
LLD<3.
LLD<1.
LLD<2.
LILD<4.
LLD<«1,
LLD«7.
LLD<8.
LLD<4.
LLD<3.
LLD<6.
LLD<6.
LLD<3.
LLD<2.
LLD<3.
LLD<3.
LLD<1.
LLD«1.
LLD<6.
LED<1.
LLD<1.
LLD<1.
LLD<1,
LLD<I.
LLD<2.

-LLD<6.

LLD<2.
LLD<3.
LLD<4.
LLD<1.
LLD<1.
LLD<9.
LLD<4.
LLD<«4.
LLD<5.
LLD<7.
LLD<«1.
LiD«l.
LLD<4.
LLD<9.
LLD<7.
LLD<1.
LLD<7.
LLD<1.
LLD<5.
LLD<2.
LLD<3.
LLD<3.
LLD«9.
LLD<4,
LLD<3.
LLD<6.
LLD<6.
LLD<2.
LLD<9.
LLD<6.
LLD<6.
LLD<2.

WHC-SD-WM-DP-025

61E+01
83E-02
64E-01
27E+00
29e-02
h7E-01
23E-02
47E-02
78E-02
B5E-02
46E-02
89E-02
86E-01
79E-01
41E-01
15E-01
36E-01
54E+401
23E+00
02E-01
02E-01
48E+00
48E-01
48E-01
49E-01
21E+403
25E+03
97E+03
14E+02
44E+04
07£+00
53E-01
30E-01
04E-01
91E+01
04E-02
36E+00
68E-01
53E-01
86E-02
01E-02
00E-01
07E-02
32E-01
106E-02
80E-01
11E-02
61E-02
S1E+00
40E-02
27E+00
13E-01
13E-01
16E+00
11E-02
19E-02
19E-02
51E-01

1460.
513.
151.
402.
220.

1596.
641.
834.
846.

1274.

1368.
702.
765.
657.

86.
984.
277.
311.

1001.

46.
239.
239.
300.
351.
351.
295,
804.
799.
804.
129.
148.
240,
186.

1836.

1031.
549.
497.
621.
602,
176.

1120.
264.
391.
513.
555.

1383.

1121.
140.
159.
109.
228,

84.
92.
92.
63.
583.
185.
185.
143.

-0.22

89



WHC-SD-WM-DP-025
Addendum 4 Rev O

SAMPLE STATUS REPORT FOR R 9415. 102AW 2291-1-4 TIME: 5/26/92 14:56 ™
NISPATCHED: 6/14/91 13:16 SAMPLE HAS NOT BEEN SLURPED
“CEIVED: 6/14/91 13:30

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
% % % % e vk ke ke ko J¢ o Jr ke ke J e ok e db de e ok e e vk e e e 3 g gk vk b ok ok ok ok ok e Y e ok ok * %k %* % % dedk ok kkk
5000 APPEAR CLEAR LIGHT YELLOW SOLIDS W1BEO
5000 APPEAR NO VISIBLE ORGANIC W1BEO
5000 APPEAR SMALL AMOUNT SETTLED SOLIDS W1BEO
5720 TB OUT FOR RERUN W1BEO
5720 TB 1.44000E 04 uCI/L W1BEO
5725 AT OUT FOR RERUN : W1BEO
5725 AT <1.44000E 00 ucCI/L ] W1BEO
5730 GEA 1.46000E 04 ucCI/L Cs-137 W1RBREO
5730 GEA <3.82000E 01 ucI/L Eu-155 W1BEO
5730 GEA <2.73000E 01 uCI/L Sn-113 W1BEO
5730 GEA 1.74000E 02 uCI/L Cs-134 W1BEO
5730 GEA <2.14000E 01 uCI/L Ru~103 W1BEO
730 GEA < 2.81000E 02 ucCI/L RuRh-106 W1BEO
5730 GEA < 6.77000 uCl/L Co-60 W1BEO
~B730 GEA < 5,.49000 UcCl/L Nb-94 W1BEO
5730 GEA < 1.57000E 02 uCI/L CePr-144 W1BEO
5730 GEA < 3.16000E 02 uCI/L Ra-226 W1BEO
5740 U OUT FOR RERUN W1BEO
“5740 U : OUT FOR RERUN : W1BEO
5740 U " INSUFFICIENT SAMPLE . : W1iBEO
"%5740 U 4.49000E-03 G/L W1BEO
1 PU239/40 OUT FOR RERUN W1BEO
. $1 PU239/40 7.78000E-02 uCI/L W1BEO
*5782 AM241 OUT FOR RERUN W1BEO
5782 AM241 OUT FOR RERUN : : W1BEO
5782 AM241 <2.3100E-02 uCI/L INSUF. SAMPLE RAN R9401 SPLIT W1BEO
5786 SR90 OUT FOR RERUN W1iBEO
5786 SR90 OUT FOR RERUN W1BEO
.-5786 SR90 1.03000E 01 uCI/L W1BEO
5787 H3 "OUT FOR RERUN W1BEO

~5787 H3 QUT FOR RERUN W1BEO .
5787 H3 5.88000E 00 ucCI/L W1BEO
5820 TB 1.47000E 04 uCI/L W1BEO
5820 TB 1.47000E 04 uCI/L W1BEO
5825 AT <2.08000E 00 uci/L W1BEO
5825 AT <2.08000E 00 uCI/L W1BEO
5830 GEA 1.49000E 04 ucI/L Cs-137 W1BEO
5830 GEA <3.79000E 01 uCI/L Eu-155 W1BEO
5830 GEA <2.99000E 01 ucCl/L Sn-113 W1BEO
5830 GEA 1.73000E 02 ucCI/L Cs-134 W1BEO
5830 GEA <2.32000E 01 ucI/L Ru-103 W1BEO
5830 GEA 5.34000E 02 uCI/L RuRh-106 W1BEO
5830 GEA < 6.41000 uc/L Co-60 W1BEO
5830 GEA < 5.70000 ucCl/L Nb-94 W1BEO
5830 GEA < 1.60000E 02 ucCI/L CePr-144 W1BEO
5830 GEA < 3.13000E 02 uCi/L Ra-226 W1BEO
"8 SRS0 OUT FOR RERUN W1TE2
6 SR90 OUT FOR RERUN ' W1TE2
2886 SRRSO 9.44000E 00 ucCIl/L W1TE?2

END OF REPORT
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STD VAL 3,1y o « PuAREC

SPIKE 1D/veL 98835
SPIKE VOL._/2a:/0-.j0p

T h.ml‘— [ ] Tumy shduby [T=TT]
R _Ya13.-45q90 16740 4&=1a-%1 | 13: & {24

_— [Ty "q Chaige Cods L)
u LA=P04-10 :& ) u 24

U 104 .ERH hv wi m-:'; 3
2 202 0= DDl AL

Apmupiag, Cotrdotans, Ansuits. 7 (;) E."J"
;2 - - -

Sioun 744 %F resT3.076 bz o -z

4170 wheds Gak e ST 20

A9 35540 - .

= 3.(37&-9‘3&,

(N Lased N0
3 - \:(.qf&ab(.ua)]

=307 e—g}q,

s‘#rfpib <34 4o

Ahagss - § Andiyed < § Adaiyyi - 4 Adaiyer - )
r4-7734 )y
"”ﬁ‘ L[ L[ L) (1]
Dwin ™ rh % s
o5 7 42},
\-/7/ 4 -
: M Ne Semgis Pou Ouia Tamg intiumy Prrasy
R 9414.-5%640f ' 1020W A=19=-91 | 13411 26
_ o o 2 —
u —lm-vzs-ma pv2 o : WTBED ™3
Sempit hae r
™ 4 REG. BL
. [T Ty ——y
REAGENT ILANK
“ = s07
Y DNERNN | far 30|
R N G QO i miid
-7 spk Dot = . joxrrom, son T~
< 384z au—
Amatyad - 1 Anaigp - T L ] el » 4 Anniyis « 4
| oS
[ ; Tume < A /1! - e
o-F% R 1_,,16‘/ / b
/ v - [TS B4 g bl hly "
Totopd oo W Mbastal - '
K 9413.-37aq v :\r\‘l‘l-9l T | Pe
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l’-?u- [ Causiomas 10
AEO AD - 2291=1~4
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/O=5Fr
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HMiE Bl U Ik sl « 3554
S Jok = L jo0 1000
. Anaiyl ¢ § Ay - 3 L FF] Angepnl + 4 Aaiyal -« §
E2LT
ﬁ&g—_ oy Fa¥ mﬂ .

S i
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WESTINGHOUSE HANFORD COMPANY
2225 LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No.: Customer ID:
R9415 2291-1-4
Analysis: Sample Prep:
PLUTONIUM 239/240 UNDIGESTED
Instrument: Procedure/Rev:
WBS57237 LA-503—-156/C-3
Technologist: Date:
M. BIERMAN 7—-16-91
Starting Time: Temperature:
08:00 26degC
Ending Time: Chemist:
N/A S. CATLOW
Description Lab ID Description Lab ID
1|INITIAL LMCS CHECK STD R9413-5581 |11
2| REAGENT BLANK R9414~-5681 | |12
3|SAMPLE 2291-1-4 R9415-5781 | (13
4| FINAL LMCS CHECK STD RS419-5581 (|14
5 15
6 16].
7 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
LMCS CHECK STD |43B43/0.1 mL N/A
THESE SAMPLES WERE RERUN.

A-6000--881 (03/92)
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PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE
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STRONTIUN 90 ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025
Addendum 4 Rev 0Q

r WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY
ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9415 2291 -1-4
Analysis: Sample Prep:
TRITIUM UNDIGESTED ‘
i
Instrument: Procedurse/Rev:
wB27818, WC16085 LA-218-113/B-0
Technologist: Date:
V. MASSIE 10-04-91
Starting Time: Temperature:
N/A N/A |
Ending Time: Chemist:
N/A 8. CATLOW
Description LabID Description Lab ID
1|INITIAL LMCS CHECK STD R9413-5587 | |11
2| REAGENT BLANK R9414-5687 |12
3|SAMPLE 2291-1-4 R9415-5787 |13
4 |FINAL LMCS CHEGCK STD R9419-5587 |114
5 15
6 16
7 17
8 18
9 19
10 20
Standard Primary Book No. Second Book No. |Third Book No. and Final Vol. of -
Type and Aliquot Val. and Aliquot Vol. Aliquot Vol. Standard
LMCS CHECK STD [34B49/1.0 mL N/A
THESE SAMPLES WERE RERUN.

A-6000-8831 (03/92)
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VISUAL CHECK AND OVER-THE-TOP READING ANALYSIS - UNDIGESTED SAMPLE
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TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025
Addendum 4 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-5 LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9416 2291-2-4
Analysis: Sample Prep: |
GEA UNDIGESTED :
Instrument: Procedure/Rev:
WB57237, WB57265 LA-548-121/D-0
Technologist: Date: j
C. JOHNSCON 7-31-91 ;‘
Starting Time: Temperature: |
N/A N/A '
Ending Time: Chemist: f
N/A S. CATLOW 1
Description Lab ID Description Lab 1D
1{INITIAL LMCS CHECK STD R9413-5530 |11
2| REAGENT BLANK R9414-5630 |12
3|SAM DUP OF 2291-1-4 R9415-5830 | (13
4| SAMPLE 2291-2-4 R9416-5730 14
5|SPIKE OF SAMPLE 2291-2-4 |R9416-5930 |[15
6 |FINAL LMGS CHECK STD R9419-5530 ! (16
7 17
) i8
9 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol, Aliquot Vol. Standard
LMCS CHECK STD [141B46/0.5 mL N/A
SPIKE 141B46/0.5 mL N/A

A-6000-881 (03/92)
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GAMMA SPECTRUM ANALYSTIS

¥ kb k &k % % % K * % Kk *k Kk Kk %k %k % &k % % &k %k d & k k % &k *k &k ¥ *k * *

WHC-SD-WM-DP-025
CANBERRA SPECTRAN-F V2.06 SOFTWARE ADDENDUM 4 REV 0

01-AUG-9104:09:00

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

ENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
L0 CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

"SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
ALYZED BY: MAX

~S... LE DESCRIPTION: R9416-5730

GEOMETRY DESCRIPTION: 22ML LIQ

7SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 4.9505E-03
STANDARD SIZE: 1.0000E+00 EA

“ANALYSIS LIBRARY FILE: ANLOQO

“COLLECT STARTED ON 1-AUG-91 AT 03:18:45
rEbLLECT LIVE TIME: 3000, SECONDS
REAL TIME: 3006. SECONDS
DEAD TIME: 0.20 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 28-JUN-91
EFFICIENCY CALIBRATION PERFORMED 23-MAY-91

*
*
*
*

R RSy



WHC-SD-WM-DP-025
01-AUG-9104:09:00 ADDENDUM 4 REV 0

“*MPLE: R9416-5730
~ COLLECTED ON 1-AUG-91 AT 03:18:45
L. .YED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON

DECAY (KEV)

MEASURED  ERROR  CORRECTED  ERROR EXPECT  DIFF
AC-228 LLD<2.38E+01 LLD<2.38E+01 911.07
AC-228A LLD<2.38E+01 LLD<2.38E+01 911.10
AC-228B LLD<1.27E+02 LLD<1.27E+02 , 338.40
AG-108M LLD<2.33E+01 LLD<2.33E+01 433.94
AG-110M LLD<2.14E+02 LLD<2. 14E+02 657.76
AM-241 LLD<9.23E+01 LLD<9. 23E+01 59.54
AM-243 LLD<2.77E+01 LLD<2.77E+01 74.67
AM-243A LLD<2.77E+01 LLD<2.77E+01 74.67
AM-243B LLD<2.93E+03 LLD<2.93E+03 43.10
AR-41  LLD<6.32E+00 LLD<6.32E+00 1293.64
fy-198 LLD<2.09E+01 LLD<2.09E+01 411.80
-133  LLD<2.58E+01 LLD<2.58E+01 356.02
‘BA-139  LLD<4.79E+01 LLD<4.79E+01 165.85
BA-140 LLD<6.36E+01 LLD<6.36E+01 537.27
BA-141 LLD<5.40E+01 ' LLD<5.40E+0] 190.23
BE-7  LLD<2.39E+02 LLD<2.39E+02 477.59
RT.207 LLD<1.30E+01 LLD<1.30E+0] 569.70
2 LLD<4.42E+01 LLD<4.42E+01 727.27
u-cl4  LLD<4.58E+01 LLD<4.58E+01 509.32
BI-214A LLD<4.58E+01 LLD<4 .58E+01 609.32
BI-214B LLD<5.41E+01 LLD<5.41E+01 1120.28
BI1-214C LLD<4.45E+00 LLD<4 . 45E+00 1764.5]
£D-109 LLD<3.46E+02 LLD<3.46E+02 88.03
CE-139 LLD<1.08E+01 LLD<1.08E+01 165.85
“CE-141 LLD<1.86E+01 LLD<1.86E+01 145.44
CEPR144 LLD<1.53E+02 LLD<1.53E+02 133.5]
T0-56  LLD<5.49E+00 " LLD<5.49E+00 846.76
€0-57  LLD<1.01E+01 LLD<1.01E+01 122.06
€0-58  LLD<6.00E+00 LLD<6.00E+00 810.75
C0-60  LLD<5.19E+00 LLD<5. 19E+00 1332.50
CR-51  LLD<1.34E+02 LLD<1.34E+02 320.09

CS-134 1.89E+02 +-1.79E401  1.89E402 +-1.79E+01 795.84 -0.24

604.70 -0.18
£S-136 LLD<6.19E+00 LLD<6. 19E+00 818.51

€5-137 1.50E+04 +-2.29E+02  1.50E+04 +-2.29E+02 661.65 -0.24
€5-138 LLD<1.13E+01 LLD<1.13E+0] 1435.86
EU-152 LLD<2.76E+01 LLD<2.76E+01 1408.01
EU-154 L[LD<2.10E+01 LLD<2.10E+0} 1274 .45
EU-155 LLD<3.90E+01 LLD<3.90E+01 105.31
FE-59  LiD<1.17E+01 LLD<1.17€+01 1099.25
HF-181 LLD<2.74E+01 LLD<2.74E+01 482.20
HG-203 LLD<1.71£+01 LLD<1.71E+01 279.20
Tt LLD<2.01E+01 LLD<2.01E+01 364.48
¢ LLD<1.07E+01 LLD<1.07E+01 667.69
1-133  LLD<1.94E+01 LLD<1.94E+01 52969
1-134  LLD<8.43E+00 LLD<8.43E+00 847.03
1-135  LLD<1.80E+01 LLD<1.80E+01 1260.41

139



W-187
XE-131M
XE-133
YT 133M
35
X, .8
Y-88
Y-91
Y-91IM
IN-65
IR-95
IR-97

TOTAL

LLD<2.
LLD<4.
LLD<3.
LLD<«].

LLD<«1
LLD<«1
LLD<6
LLD<2
LLD<]
LLD<1

LLD<Y.
LLD<6.

.52E+04 +-2.30E+02 1.

32E+01 LLD<2
97E+02 LLD<4.
48E+01 LLD<3.
17E+02 LLD<1.
.50E+01 LLD<1.
.13E+402 LLD<1.
.00E+00 LLD<6.
.80E+03 LLD<2
.94E+01 LLD<I.
.94E+01 LLD<1.
10E+01 LLD<1.
77E+00 LLD<6.

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 9.85E-09 UC/LI

TOTAL MEASURED ACTIVITY = 1.52E+04 (+-2.30E+02) UC/LI
% TECH. SPEC. = *iwiix (4 whak)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

.

Fas™

Crar e OID
CHANNEL

'1023.81
-+138.94

ey

PEAKS NOT USED IN ANALYSIS

.32E+01 WHC-SD-WM-DP-025g5 74

97E+02 ADDENDUM 4 REV 0153 og
48E+01 81.00
17E+02 233.21
50E+01 249.79
13E+02 258.41
00E+00 1836.06
.B0E+03 1204.90
94E+01 555.60
94E+01 1115.55
10E+01 756.73
77E+00 743.33

52E+04 +-2.30E+02
STANDARD DEVIATION =

ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS %

511.38 183, 57.7
568.94 143. 36.5

6.23E+00
6.43E400

REAKS ELIMINATED BY BACKGROUND SUBTRACTION

ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS %

CENTROID
CHANNEL

2922.21

1460.64 215. 14.3

2.13E+401

0.04

14

-

4.



222-5 COUNTIMNG ROOM WESTINGHOUSE HANFORD

408
1
18

CENTROID
CHANNEL

1127.
1139.

1210.
1324.

1592.
1604.
2347.
2666.

2730.
2922.

3531.

i6
36

PEAK

ENERGY FWHM

KEV
563.
569.

604.
661.
661.
795,
801,
1173,
1332.
1332.
1364.
1460.
1460.
1765.
1764.

KEV
1.
1.

—t

(o> Mot N P b et

51

RROR QUOTATION AT 1.96 SIGMA
AK CONFIDENCE LEVEL AT 85.0%

ULTIPLET ANALYSIS CONVERGED NORMALLY

ANALYSITS

BACKGND
COUNTS

647.
639.

672.
441.

174.
155.
142.

28.

18.
5.

4.

B~- ENVIRONMENTAL BACKGROUND PEAK

8

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO0O12
BACKGROUND DESCRIPTION: BKG
CKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00

CKGROUND LIVE TIME:

L 8

60000. SECONDS

NET AREA
COUNTS

423.
771.

4465.
- 371%2.

01-AUG-91 01:20:02

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

ERROR
%

19.4
15.7

NUCLIDES

CS-134,
EU-152
{S-134,
BI-207
CS-134
€S-137

CS-134
CS-134
C0-60
C0-60

CS-134
K-40

BI-214C

143



[-135
K-40

KR-85
" 85M

K s
LA-140
LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
- PB-212
: Eg-ZlZA
PB-2128B
. pB-214
PB-214A
RB-214B
P0-210
P0-214
p~ 2186
9
Bu-.41
RA-224
RA-226
RB-88
fB-89
RN-220
RB-103
EgRH]OG
-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-234
TH-234A
T ﬁqB
3
U-235
U-235A
U-2358

LLD<K,
.03E+02
.42E+03

LLD<2
LLD<7

LLD<2.
LLD<7.
.09E+03
.25E+01
LLD<6.
LLD<2.
LLD<2.
LLD<1.
LLD<«1.
LLD<2.
LLD<2.
LLD<3.
LLD<1.
LLD<8.
.60E+02

LLD<«]
LLD<]

LLD<«1

LLD<6.
LLD<4.
LLD<4.
LLD<4.
LLD<4.
LLD<7.
LLD<6.
LLD<6.
LLD<I.
LLD<«1.
LLD<9.
.32E+06
LLD<2.
LLD<8.
.20E+02

LLD<1

LLD<S

LLD<4.
.00E+02

LLD<«1

LLD<«1.
LLD<2.
LLD<3.
LLD<5.
LLD<4,
.61E+Q2
A7E+01
.81E+01
.65E+01
.25E+01
.35E+401
.75E+01
LLD<«7.
.74E+01
LLD<«2.
LLD<5.
LLD<2.
.06E+03
LLD<3.
LLD<3.
.32E+03
.34E+01
.50E+01
.50E+0]
.55E+02

LLD<2
LLD<2
LED<3
LLD<4
LLD<3
LLD<S
LLD<1

LLD<«1

LLD<2

LLD<1
LLD<3
LLD<3
LLD<3
LLD<1

52E+01

12E+01
57E+01

95E+01
12E+01
48E+01
47E+01
61E+01
00E+01
02E+01
22E+02
75E+02
66E+01

11E+01
15E+03
82E+03
81E+01
79E+01
09E+02
46E+01
46E+01
20E+02
62E+06
17E+05

56E+05
14E+06

98E+02

14E+02
66E+04
42E+01
61E+02
74E+01

50E+01

01E+01
76E+03
29E+01

50E+02
50E+02

LLD<5S.
LLD<«2.
LLD<7.
LLD<2.
LLD<7.
LLD<1.
LLD<1.
LLD<6.
LLD<2.
LLD<2
LLD<]
LLD<]
LLD«2
LLD<2.
LLD<3
LLD<1
LLD<8.
LLD<]1.
LLD<6.
LLD<4.
LLD<«4
LLD<4.
LLD<4.
LLD<7
LLD<6
LLD<6
LLD<1
LLD<1
LLD<9.
LLD<1
LLD<2.
LLD<8.
LLD<5.
LLD<4.
LLD<1
LLD<].
LLD<2
LLD<3
LLD<5
LLD<4
LLD<«2
LLD<2.
LLD<3.
LLD<4
LLD<3.
LLD<5.
LLD<I.
LLD<7.
LLD<]1.
LLD<2
LLD<5.
LLD<2.
LLD<2
LLD<3.
LLD<3.
LLD<1
LLD<3.
LLD<3
LLD<3.
LLD<1.

WHC-SD-WM-DP-025

ADDENDUM 4 REV 0

52E+01 1260.
03E+02 1460.
42E+03 513.
12£+01 151.
57E+01 402.
09E+03 220.
25E+01 1586.
95E+01 641.
12E401 834.
.48E+01 846.
.47E+01 1274.
.61E+01 1368.
.00E+01 702.
02E+01 765.
.22E+02 657.
.75E+02 86.
66E+01 984.
60E+02 277.
11E+401 311.
15E+03 1001.
.82E+03 46.
81E+01 239.
79£401 239.
.09E+02 300.
.46E+01 351.
.46E+01 351.
.20E+02 295,
.62E+06 804.
17E+405 799.
.32E+06 804.
56E+05 129.
14E+06 148.
20E+02 240.
98E+02 186.
.00E+02 1836.
14£+02 1031.
.66E+04 549,
.42E+01 497.
.61E+02 621.
.74E+01 602.
.61E+02 176.
47E+01 1120.
81E+01 264 .
.65E+01 391.
25E+01 513.
35E+01 555,
75E+01 1383.
50E+01 1121.
74E+01 140.
.01E+01 159.
76E+03 109.
29E+01 228,
.06E+03 84,
S0E+02 92.
50E402 92.
.32E403 63.
34E+01 583.
.50E+01 185.
S0E+01 185,
55E+02 143.
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WHC-SD-WM-DP-025
CA.__RRA SPECTRAN-F V2.06 SOFTWARE  ADDENDUM 4 REV 0

222-S COUNTING ROOM WESTINGHOUSE HANFORD 01-AUG-91 04:14:13

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

\'3

ENVIRONMENTAL BACKGROUND SUBTRACTED
™D CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MOPTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
ANALYZED BY: MAX :

"¢ DESCRIPTION: R9419-5530
Gr. . RY DESCRIPTION: 134B40-A 22/L1Q
SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 5.0000t-01
SIANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 1-AUG-91 AT 03:23:45
M
COLLECT LIVE TIME: 3000. SECONDS
m~ REAL TIME: 3018.. SECONDS
DEAD TIME: 0.60 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 14-MAR-9]
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222-5 COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: R9419-

5530

MATA COLLECTED ON 1-AUG-91 AT 03:23:45

"VED TO

0. DAYS,

\

01-AUG-91 04:14:13

WHC-SD-WM-DP-025
; ADDENDUM 4 REV 0

0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT
NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI
DECAY (KEV)
MEASURED  ERROR CORRECTED  ERROR EXPECT
AC-228 LLD<3.08E-01 LLD<3.08E-01 911.07
 AC-228A LLD<3.08E-01 LLD<3.08E-01 911.10
© AC-2288 LLD<4.34E-01 LLD<4.34E-01 338.40
AG-108M LLD<6.85E-02 LLD<6.B5E-02 433.94
AG-110M LLD<3.39E-01 LLD<3.39€-01 657.76
AM-241 LLD<2.63E-01 LLD<2.63E-01 59.54
AM-243 LLD<8.24E-02 LLD<8.24E-02 74.67
AM-243A LLD<8.24E-02 LLD<8.24E-02 74.67
AM-243B LLD<7.36E+00 LLD<7.36E+00 43.10
AR-41  LLD<6.67E-02 LLD<6.67E-02 1293.64
AU-198 LLD<7.09E-02 LLD<7.09E-02 411.80
BA-133 LLD<8.82E-02 LLD<8.82E-02 356.02
BA-139 LLD<1.59E-01 LLD<1.59E-01 165.85
BR-140 LLD<2.64E-0] LLD<2.64E-01 537.27
BA-141 LLD<1.65E-01 LLD<1.65E-01 190.23
BE-7  LLD<6.50E-01 LLD<6.50E-01 477.59
1-207 LLD<7.24E-02 LLD<7.24E-02 569.70
1-212 LLD<5.51E-01 LLD<5.51E-01 727.27
4 LLD<7.00E-01 LLD<7.00E-01 609.32
b.-c14A LLD<7.00E-01 LLD<7.00E-01 609.32
BT-214B LLD<6:55E-01 LLD<6.55E-01 1120.28
BI-214C LLD<2.64E-01 LLD<2.64E-01 1764 .51
€D-109 LLD<1.05E+00 LLD<1.05E+00 88.03
CE-139 LLD<3.61E-02 LLD<3.61E-02 165.85
CE-141 LLD<5.99E-02 LLD<5.99E-02 145.44
C&PR144 LLD<4.70E-01 LLD<4.70E-01 133.51
€0-56  LLD<7.50E-02 LLD<7.50E-02 846.76
€8-57  LLD<3.10E-02 LLD<3.10E-02 122.06
€0-58  LLD<6.91E-02 LLD<6.91E-02 810.75
€0-60 1.24E+01 +-2.34E-01  1.24E+01 +-2.34E-01  1332.50
1173.24
CR-51  LLD<4.95E-01 LLD<4.95E-01 320.09
CS-134 1.45E401 +-3.19E-01  1.45£401 +-3.19E-01 795.84
604.70
€S-136 LLD<7.65E-02 LLD<7.65E-02 818.51
€s-137 1.44E401 +-2.23E-01  1.44E+01 +-2.23E-01 661.65
€5-138 LLD<7.96E-02 LLD<7.96E-02 1435.86
EU-152 LLD<3.62E-01 LLD<3.62E-01 1408.01
EU-154 LLD<1.35E-01 LLD<1.35E-01 1274.45
EU-155 LLD<1.33E-01 LLD<1.33E-01 105.31
FE-59  LLD<1.68E-01 LLD<1.68E-01 1099.25
HF-181 LLD<8.14E-02 LLD<8. 14E-02 482.20
HG-203 LLD<5.59E-02 LLD<5. 59E-02 279.20
I- °  LLD<6.95E-02 LLD<6.95E-02 364.48
_ LLD<2.61E-01 LLD<2.61E-01 667.69
1-133  LLD<7.43E-02 LLD<7.43E-02 529.69
1-134  LLD<1.09€-01 LLD<1.09E-01 847.03

ENERGY COMPARISON

DIFF

-0.20
-0.04

0.09
0.20

0.15
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U-237 LLD<1.87E-01 LLD<].87E-01WHC-SD-WM-DP-025208 00

W-187  LLD<2.35E-01 LLD<Z.35E-01ADDENDUM & REV Oggsg 74
XE-131M LLD<1.65E+00 LLD<]1.65E+00 ) 163.98
XE-133 LLD<1.04E-01 LLD<1.04E-01 81.00
Y~ 133M LLD<3.90E-01 LLD<3.90E-01 233.21

*5 LLD<5.00E-02 LLD<5.00E-02 249.79
Xt .8 LLD<3.76E-01 LLD<3.76E-01 258.41
Y-88 LLD<4.07E-02 LLD<4.07E-02 1836.06
Y-91 LLD<2.37E+01 LLD<2.37E+01 1204.90
Y-9IM  LLD<1.0CE-01 LLD<1.00E-01 555.60
IN-65 LLD<2.01E-01 LLD<2.01E-01 1115.55
IR-95  LLD<1.23E-01 LLD<].23E-01 756.73
IR-97  LLD<7.04E-02 LLD<7.04E-02 743.33
TOTAL 4.31E+0]1 +-7.81t-01 4.31E+01 +-7.81t-01

STANDARD DEVIATION = 0.18

EBAR « **%kx MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1.27£-09 UC/LI

TOTAL MEASURED ACTIVITY = 4.31E+01 (+-7.81E-01) UC/LI
?—.TECH. SPEC- = Tekddekk (+_****)

ERROR QUOTATION AT 1.96 SIGMA
ELD CONFIDENCE LEVEL AT 85.0%

|t
PEAKS NOT USED IN ANALYSIS

EAN(ROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

Y

55.12 27.67 930, 14.2 5.15E+02
—951.50 475.54 501. 33.9 3.50E+00
_1127.41  563.46 2450, 7.2 1.99E+01
“1139.56  569.54 4459, 5.5 3.66E+01
~1604.68  802.06 1879. 15.3  2.11E+01
"2336.04 1167.82 350. 88.3 5.50E+00

2730.27 1365.04 487. 12.2 B.73E+00
2799.41 1399.64 131,  22.2  2.40E+00
2802.59 1401.23 121.  22.9 2.22£+00



(¥
P

-

~3
.
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WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9416 2291-2--4
Analysis: Sample Prep:
PLUTONIUM 239/240 UNDIGESTED
Instrument: Procedure/Rev:
WB57237 LA-503-156/C~3
Technologist: Data:
M. BIERMAN 7-16-91
Starting Time: Temperature:
08:00 25deqC
Ending Time: Chemist:
N/A S. CATLOW
Description Lab ID Description Lab ID
1|INITIAL LMCS CHECK STD R9413~-5581* | |11
2| REAGENT BLANK R9414-5681* | {12
3|SAMPLE 2291-2-4 R9416-5781* | (13
4|SAM DUP OF 2291-2-4 R9416-5881 | |14
5 |[FINAL LMCS CHECK STD R9419~-5581* | |15]"
6 16
7 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Voi. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK §TD

43B43/0.1 mL

N/A

*THESE SAMPLES

WERE RERUN.

A—6000-881 (03/92)

7 455
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PLUTONIUNM ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0O
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R 9919.-%001 ‘102AW " ' 6—-14-91 [ 13:21 246
[ Guvii Sariats ”JW-“. Rasuld inay CThidpe Case Rature _%-ZZ’ /0
PUZ39/G0 | LA-503-1%6 | % RECOVERY | WiBEOD ‘1
Gampay Soin [T ]
P epmie ~ peg 5TD
¢ R211 m“nﬁom 3%)
cron B AN RERU o5 (53D g4
s RESULT /mVE wpEALE0 TN
STD vm. Fomdt€' HREC 27y, :/‘(o ATTACH PRINT OUT 225.49
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BEST AVAILABLE COPY
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SAMPLE STATUS REPORT FOR R 9416. 102AW 2291-2-4 TIME: 5/26/92
"ISPATCHED: 6/14/91 13:17 SAMPLE HAS NOT BEEN SLURPED
"CEIVED: 6/14/91 13:31

EXT.
* % k%
5000
5000
5000
5720
5720
5725
5725
5730
5730
5730
5730
5730
L5730
5730
w5730
5730
3740
_5740
5740

3740

781
1

e 2
5782
~5782
5786
5786
5786
5787
5787
Oxs787
5881
5920
5920
5925
5925
5930
5930

DETER.
A hkkkkhk
APPEAR
APPEAR
APPEAR
T8

TB

AT

AT

GEA

GEA

GEA

GEA

GEA

GEA

GEA

GEA

GEA

U

U

U

u
PU239/40
PU239/40
AM241
AM241
AM241
SR90
SRS0
SR90

H3

H3

H3
PU239/40
TB

TB

AT

AT

GEA

GEA

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

14:57

OUT OF GOOD CHARGE

RESULTS OR STATUS RANGE?
Ahkkhkkhkhkhkhkhhkrthkkhkhhhkhrhhkhhhdhktkhhtdthk k%
CLEAR LIGHT YELLOW AQUEOUS
NO VISIBLE ORGANIC
NO VISIBLE SOLIDS
OUT FOR RERUN
1.32000E 04 uCI/L
OUT FOR RERUN
1.680000E 00 ucCI/L

1.54000E 04 uCI/L Cs-137
<3.90000E 01 uCI/L Eu-155
<2.87000E 01 uCI/L Sn-113
1.89000E 02 uCI/L Cs-134
<2.19000E 01 uCI/L Ru-103
< 2.73000E 02 uCI/L RuRh-106
< 1.53000E 02 ucCIl/L Cepr-144
< 6.02000 uCr/L Nb-94
< 3.15000E 02 uCl/L Ra-226

OUT FOR RERUN
OUT FOR RERUN
INSUFFICIENT SAMPLE
1.88000E-03 G/L
OUT FOR RERUN
3.69000E-02 uCI/L
OUT FOR RERUN
OUT FOR RERUN
<2.370E-02 uCI/L INSUF. SAMPLE RAN R9402 SPLIT
OUT FOR RERUN
OUT FOR RERUN
8.10000E 00 uCI/L
OUT FOR RERUN
OUT FOR RERUN
5.65000E 00 uCI/L
3.67000E-01 uCI/L
OUT FOR RERUN
9.71000E 01 % RECOVERY
OUT FOR RERUN
9.48000E 01 % RECOVERY
1.05700E 02 % RECOVERY Cs=-137
9.68000E 01 % RECOVERY Co-60

Z2=ZZ =2

END OF REPORT

T Vo
L e e

ANS?
9

RGeS

CODE
deode ok k ok Kk
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
WiBEO
W1BEO
W1BEO
W1BEO
W1BEO
WiBEO
W1BECO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W18TC
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO

-7 AVAILABLE cOor:
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WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9416 2291-2-4
Analysis: Sample Prep:
TRITIUM UNDIGESTED
Instrument: Procedure/Rev:

wB27818, WC16085

LA-218-113/B-0

Technologist: Date:
V. MASSIE 10-04~-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW
Description Lab ID Description Lab ID
1|INITIAL LMCS CHECK STD R9413-5587 | |11
2|REAGENT BLANK R9414-5687 (12
3|SAMPLE 2281-2-4 R9416-5787 13
4 |FINAL LMCS CHECK STD R9419-5587 | |14
5 15
6 1186
7 17
8 18
) 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD

34849/1.0 mL

N/A

SAMPLES RERUN.

A—6000—881 (03/92)

177
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TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025
ADDENDUM 4 REV ©

r WESTINGHOUSE HANFORD COMPANY
222-8 LABORATORY
ANALYTICAL BATCH
Lab Segment Serial No.: Customer (D:
R9417 2291-3-4
Analysis: Sample Prep:
GEA UNDIGESTED
Instrument: Procedure/Rev:
WB57237, WB57265 LA—548-~121/D-0
Technologist: Date:
C. JOHNSON 7-31-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW
Description Lab |D Description LLab 1D
1}INITIAL LMCS CHECK STD R9413-~-5530 | (11
- 2|REAGENT BLANK R9414-5630 |12
3 |SAMPLE 2291-3-4 R9417-5730 13
41FINAL LMCS CHECK STD R9419~-5530 ||14
5 15
3 16
7 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliguot Vol. Aliquot Vol. Standard

LMCS CHECK STD

141B46/0.5 mL

N/A

A-6000—881 (03/92)
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: 222-S COUNTING ROOM WESTINGHOUSE HANFORD 01-AUG-91 03:10:17

EAK AN IS
P ALYS WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
. CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 55.19 27.70  1.16 4427. 2262. 9.4 SB/TE-X
2 372.43 186.18 1.26 9723. 603. 47.4 U-235,RA-226
3 1024.53 512.04 1.50 6026. 12]10. 20.7 TL-208,NA-22,
38 510.74 241. 11.0 ZN-65,RH-106
4C 1127.18 563.35 1.26 2042, 248. 43.6 (S-134,
EU-152
5C 1139.37 569.44 1.26 1986. 470. 40.2 (S-134,
- BI-207
6 1210.27 604.88 1.55 2579, 3433. 5.7 (S-134
7 1244.84  622.16 1.43 2346. 483. 32.3 RH-106
8 1324.05 661.76 1.63 1615. 266023. 0.4 CS-137
8B 661.38 251. 9.7
9C 1592.38 795.91 1.66 196. 2454, 5.4 (S-134
aoC 1604.69 802.06 1.66 166. 246. 25.1 C(S-134
11 2921.16 1460.56 2.53 36. 782. 7.5 K-40
‘F1B 1460.72 581. 4.7

ERROR QUOTATION AT 1.96 SIGMA

PEAK CONFIDENCE LEVEL AT 85.0%

~ |

* MULTIPLET ANALYSIS CONVERGED NORMALLY
NVIRONMENTAL BACKGROUND PEAK

Lol )

BAGKGROUND SUBTRACTION PERFORMED USING FILE BKOO14
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 11-DEC-90 AT 10:00:00
BACKGROUND LIVE TIME: 11292. SECONDS

™

o

1‘1% ™



1
LLD<2.
LLD<6.
LLD<2.
LLD<3.
LLD<2.
LLD<2.
LiD<2.
LLD<3.
LLD<3.
LLD<3.
LLD<2.
LLD<3.
LLD<1.
LLD<4
LED<].
LLD<5
LLD<2.
LLD<5.
LLD«1.
LLD<1.
LLD<«1.
LLD<«2.
LLD<2
LLD<2
LLD<3.
LLD<2.
LLD<8.
LLD<1
LLD<6.
LLD<2.
LLD<«1.

LLD<2.
LLD<]
LLD<7.
LLD<].
4

LLD<9
LLD<7.
LLD<3
LLD<1.
LLD<1.
LLD<1
LLD<1.
LLD<4
LLD<].
LLD<5.
LLD<5.
LLD<«1
LLD<6.
LLD<«5.
LLD<9
LLD<9.
LLD<3
LLD«9
LLD<1

LLD<4
LLD<3.

.95E+02

43E+03
09E+00
70E+01
61E+02
07E+00
12E+01
75E+00
22E+00
14E+00
26E+00
97E+00
01E+00
27E+02

.45E+01

16E+01

.09E+01

16E+01
42E+02
01E+03
60E+01
59E+01
32E+02

.34E+01
.34E+01

94E+01
17E+405
15E404

.50E+05

55E+04
29E+06
72E402

.07E+02

99E+01

47E+01

19E+03
15E+01

.78E+02
.96E+00

06E+01

.96E+0Q0

09E+01
65E+01

.07E+01

54E+01

.85E+00

10E+01
02E+00
86E+00

.59E+03

96E+00
17E+02

.65E+01

65E+01

.46E+02
.62E+00
.00E+01
.99E+01
.01E+01

10E+01

+-6.26E+01

+-1.46E+02

+-1.55E+02

+-9.44E400

1.
LLD<2.
LLD<6.
LLD<2.
LLD<3.
LED<2
LLD<2.
LLD<2.
LLD<3
LLD<3.
LLD<3
LLD<2
LLD<3.
LLD<].
LLD<4.
LLD<«1.
LLD<S.
LLD<2.
LLD<5.
LLD<«1
LLD<1
LLD<]
LLD<2
LLD<2
LLD<«2
LLD<3.
LLD<2.
LLD<8.
LLD<].
LLD<6b.
LLD<2.
LLD<«1.

3
LLD<2
LLD<1
LLD<7.
LLD<«1.

4,
LLD<9.
LLD<7.
LLD<3
LLD<«1
LLD<«]
LLD<«1
LLD«1
LLD<4.
LLD<1.
LLD<S.
LLD<5
LLD<«1.
LLD<6.
LLD<5,
LLD<9
LLD<9
LLD<3.
LLD<9
LLD<1.

1.
LLD<4.
LLD<3.

95E+02 +-6.26E+01

43E+03
09E+00
70E+01
61E+02

.07E+00

12E+01
75E+00

.22E+00

14E+00

.26E+00
.97E+00

01E+0Q0
27E+02
45E+01
16E+01
09E+01
16E+01
42E+02

.01E+03
.60E+01
.59E+01
.32E+02
.34E+01
.34E+01

94E+01
17E+05

156404

50E+05
55E+04
29E+06
72E+02

.07E+02
.99E+01
.47E+01

19E+03
15E+01
78E+02
96E+00
06E+01

.96E+00
.09E+01
.65E+01
.07E+01
.54E+01

85E+00
10E+01
02E+00

.86E+00

59E+03
96E+00
17E+02

.65E+01
.65E+01

46E+02

.62E+00

00E+01
99E+01
01E+01
10E+01

+-1.46E+02

+-1.55E+02

+-9.44E+00

1460.
513.

75
99

151.17

402.
220,
1596.
641.
834.
846.

1274.

1368.

657.

1001.

-0.19

WHC-SD-WM-DP-025
5g ADDENDUM 4 REV 0

0.08

0.36

0.47
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- WHC-SD-WM-DP-025

_ ADDENDUM -4 R
SAMPLE STATUS REPORT FOR R 9417. 102 B E!é&“3-4 TIME:

5/26/92 14:57 1

OUT OF GOOD CHARGE

DISPATCHED: 6/14/91 13:19 SAMPLE HAS NOT BEEN SLURPED
ECEIVED: 6/14/91 13:31
EXT. DETER. RESULTS OR STATUS
LE Xk [T X EEEER] (222222222 R XA R XA R R R R R X2 X2 R R X2 X X * %k k
5000 APPEAR CLEAR LIGHT YELLOW AQUEOUS
5000 APPEAR NO VISIBLE ORGANIC
5000 APPEAR SOME SETTLED SOLIDS
5720 TB OUT FOR RERUN
5720 TB 1.470000E 04 ucCl/L
5725 AT OUT FOR RERUN
5725 AT <2.16000E 00 uCI/L
5730 GEA 1.61000E 04 uCI/L Cs-137
5730 GEA <2.10000E 01 ucCi/L Eu~155
5730 GEA 1.65000E 01 ucI/L 5n-113
5730 GEA 1.75000E 02 uCI/L Cs-134
5730 GEA <1.15000E 01 uCI/L Ru-103
2730 GEA 4.78000E 02 ucCl/L RuRh-106
5730 GEA < 2.5700 uC1/L Co-60
.-5730 GEA < 2.97000 ucIl/L Nb-94
' 5730 GEA < 7.6700E 01 ucCcI/1l CePr-144
—5730 GEA 3.0700E 02 uCI/L Ra-226
5740 U OUT FOR RERUN
—5740 U OUT FOR RERUN
5740 U INSUFFICIENT SAMPLE
5740 U 4.62000E-03 G/L
71 PU239/40 OUT FOR RERUN
1 PU239/40  1.29000E 00 uCI/L
~5782 AM241 OUT FOR RERUN
5782 AM241 OUT FOR RERUN
™§782 AM241 8.5000E-01 uCI/L INSUF. SAMPLE RAN R9403 SPLIT
5786 SR30 OUT FOR RERUN
—5786 SR90 OUT FOR RERUN
786 SR90 2.01000E 01 uCl/L
"'5787 H3 OUT FOR RERUN
787 H3 OUT FOR RERUN
5787 H3 5.56000E 00 uCI/L
5840 U OUT FOR RERUN
5840 U OUT FOR RERUN
5840 U INSUFFICIENT SAMPLE
5840 U 4.26000E-03 G/L
5881 PU239/40 OUT FOR RERUN
5881 PU239/40 DID NOT RERUN, RAN R9416 DUP. INSTEAD
5882 AM241 OUT FOR RERUN
5882 AM241 OUT FOR RERUN
5882 AM241 7.6700E-01 uCI/L INSUF. SAMPLE RAN R9403 SPLIT
5886 SR90 OUT FOR RERUN
5886 SR90 OUT FOR RERUN
5886 SR90 2.50000E 01 uCI/L
5887 H3 OUT FOR RERUN
5887 H3 OUT FOR RERUN
5887 H3 5.83000E 00 uCI/L

END OF REPORT

RANGE? ANS?
* %k

COBE
Khkkkkk
W1BEO
W1BEO
W1BEO
W1iBEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
WiBEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO



LLLT™W LUWITI LT NNVl P s L i v e N Ui

9?
10?
11

e

-}C
15
-158B

L

CENTROID
“HANNEL

55.
951.
1127.

1139.

1210,
1324,

1592.
1604.
2336.
2346.
2664.
2730.
2799.
2802.
2921.

12
50
41

56

PEAK

ENERGY FWHM

KEV

27.
475.
563.

1332.
1365.
1399.
1401.
1460.
1460.

67
54
46

KEV

[y

B b et P PN bt e ok ek

1.16
1.

1.48
.48

.59
.61

.68
.68
.84
.84
.44
.19
.48
.48
.60

61

R QUOTATION AT 1.96 SIGMA
FAK CONFIDENCE LEVEL AT 85.0%

JUTIPLET ANALYSIS CONVERGED NORMALLY

I L Y )

ANALYSIS WHC-SD-WM-DP-025

BACKGND
COUNTS

1703.
2949,
2132.

2150.

2237.
1495,

1133.
1078,
641.
591.
191.
131.
53.
58.
56.

NET AREA
COUNTS

930.
501.
2450.

4459.

28183.
- 243131,

251.

20598,
1879.
350.
14512.
13049.
487.
131.
121.
771.

581.

77 MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4

@\; ENVIRONMENTAL BACKGROUND PEAK

- ADDENDUM 4 REV 0

ERROR NUCLIDES
%
14.2 SB/TE-X
33.9 (CS-134
7.2 CS-134,
~ EU-152
5.5 C(S-134,
BI-207
1.3 CS-134
1.4 (CS-137
9.7
2.1 C5-134
15.3 CS-134
88.3 (CS-134
2.8 C0-60
1.8 CO-60
12.2 CS-134
22.2 1-132
22.9 BI-214
7.9 K-40
4.7

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0014

BALKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 11-DEC-90 AT 10:00:00
BACKGROUND LIVE TIME:

11292. SECONDS



1-135
K-40

KR-85
KR-85M
yr .87

Ls J
LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
Np-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
$8-212A
PB-212B
PB-214
PB-214A
PB-2148B
P0O-210
P0-214
§0-216
p1.239

kn .4
®A-226
RB-88
RB-89
_RN-220
RU-103
RURH106
$B-124
68-125
$C-46
SE-75

- SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-234
TH-234A
TH-234B
I =ng

U-¢35A
U-2358

LLu<e

1.

LLD<1
LLD<«1

LLD<2.
LLD<4.
.57E-01

LLD<1

LLD<7.
LLD<8.
.78E-02

LLD<4

LLD<3.
LLD<#6.
LLD<6.
.86E-01

LLD<3

1LD<2.
.41E-0]

L.LD<3

LLD<3.
.36E-01
.54E+01
.23E+00
.02E-01
.02E-01
.48E+00
.48E-01
J48E-01

LLD«]
LLD«1
LLD<6
LLD<]
LLD«1
LLD<«1
LLD<1
LLD<«1

LLD<2.
LLD<b.
LLD<2.
.97E+03

LLD<3

LLD<4.
LLD<1.
.07E+00

LLD<1

LLD<S.
.30E-01
.04E-01
.91E+01
.04E-02
.36E+00
.68E-01

LED<4
LLD<4
LLD<5
LLD<7
LLD<1
LLD«1

LLD<«4.
LLD<9.
LLD<7.
.00E-01
LLD<7.
.32E-01

LLO<1
LLD<«1

LLD<5.
.80E-01

LLD<2

LLD<3.
LLD<3.
LLD<9.
LLD<4.
LLD<3.
LLD<6.
LLD<6.
LLD<2.
LLD<9.
LLD<6,
LLD<6.
LLD<2.

LUlL-ul
82E+00 +-6.35E-01
.61E+01
LLD<3.
.64E-01

83t-02

27E+00
29E-02

23E-02
47E-02

85E-02
46E-02
89E-02

79E-01
15E-01

49E-01
21E+03
25E+403

14E+02
44E+404

53E-01

53E-01
86E-02
GlE-02

07E-02
10E-02

11E-02
61£-02
91E+00
40E-02
27E+00
13E-01
13E-01
16E+00
11E-02
19E-02
19E-02
51E-01

LLW<L

1
LLD<1
LLD<3

LLD<1.
LLD<2.
LLD<4.
LLD<1.
.23E-02

LLD<7

LLD<8.
LLD<4.
.B5E-02
.46E-02
.89E-02
.86E-01
.79E-D1

LLD<3
LLD<6
LLD<b
LLD<3
LLD<2

LLD<3.
LLD<3.
.36E-01

LLD«1

LLD<1.
LLD<6.
.02E-01
.02E-01
.48E+00

LLD<]
LLD<«1
LLD<1

L LD<«].
LLD<1.
.49E-01

LLD<2

LLD<6.
LLD<2.
.97E+03
LLD<4.
LA44E404
.07E+00

LLD<3

LLD<]
LLD<1

LLD<9.
LLD<4.
LLD<4.
LLD<5.
LLD<7.
LLD<1.
LLD<«1.
LLD<4.
LLD<9.
LOIE-02
.00E-01
.07E-02
.32€-01
LLD<5.
LLD<2.
LLD<3.
.61E-02

LLD<7
LLD<1
LLD<7
LLD<«1

LLD<3

LLD<9.
LLD<4.
LLD<3.
LLD<6.
LLD<6.
LLD<2.
LLD<«9.
LLD<6.
LLD<6.
LLD<2.

.uet-vi
.82E+00
.61E+401
.83E-02

64E-01
27E+00
29E-02
57£-01

47E-02
78E-02

41E-01
15£-01

S54E+01
23E+00

48E-0]
48E-01

21E+03
25£+403

14E+02

53E-01
30E-01
04E-01
91E+01
04E-02
36E+00
68E-01
53E-01
86E-02

10€-02
80E-01
11E£-02

91E+00
40E-02
27E+00
13E-01
13E-01
16E+00
11E-02
19E-02
19E-02
51€-01

+-6.35E-01

140U,

1460,

1596.

-0.22
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WHE-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222-5 LABORATORY

ANALYTICAL BATCH

9

Lab Segment Serial No.: Customer ID:
R9417 2291-3-4
Analysis: Sample Prep:
URANIUM UNDIGESTED
instrument: Procedure/Rev:
WB38807 LA-925-106/A-2
Technologist: Date:
M. FRANZ 10-08-91
Starting Time: Temperature:
16:00 24degC
Ending Time: Chemist:
23:00 S. CATLOW
Description Lab D Deascription Lab ID
1{INITIAL LMCS CHECK STD R9413-5540 | |11
2| REAGENT BLANK R9414-5640 |12
3|SAMPLE 2291 -3-4 R9417-5740 | [13
4|SAM DUP OF 2291-3-4 R9417-5840 ||14
5|FINAL LMCS CHECK STD R9419-5540 ||15
6 16
7 17
8 18
) 19
10 20
Standard Primary Book No. Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliguot Vol. Aliquot Vol. Standard
LMCS CHECK STD |85B38/0.1 mL N/A
SAMPLES RERUN.

A—6000—881 (03/92)
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URANIUM BY LASER ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
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WHC-SD-WM-DP-025
' "ADDENDUM 4 REV 0

GEMNMEFRAL AL F HAN ERERGEGY fMALY SIS

Feak

I

. —
s IS A RO (VI R

k.
1

solore
Fu23a
238
fim241

Fu23°
Fuldd

Fev, 1,12
DaTA REDUCTION REFORT
SANMFLE

Fe413-5881
File IUT SD7418.5FC

Counted on; ;1891 @13 00
Ietector/Geometre numbcor? 7/ 1
Count tiwme: 0000, Sec

FEAK AHALYSIS

finzluzed but

BEST AVAILABLE COPY 53577

Feak heidht Feak cunter FHHIA Tau
Initial Finzl Tuitiul Finel Imitiel Tinaol Tmitial Finzl
PgA,3 PP43,9 350,240 480,280 20,000 8,004 10.000 A,Loe
2&4.,8 263,46 ITDT.20& T23,204 14,000 .714 e.000 ALEAT
13.2 2.3 27C.I274 200,274 12,000 N.,304 & 000 1. 6C1
21730 2M1a84.7 0 231,150 271,160 14,000 3,414 2,000 &,090
4.0 4.2 177,100 177,100 46000 200 2000 G.on0
2.6 1.9 3142.£32 143,608 H0L 000 12,140 10,000 n,AlT
3.4 2.7 101 .1E0 101,149 16,000 13,531 8,000 1.791
e 4.4 514??2 ﬁl;?ﬁ? 594'000 2,40 12000 f.:EZ
1.0 .1 1,205 1,200 012,000 0,200 5,000 0.200
FEfK RESULTS
AEA Feabt Coembtruid Count folivile’
Fract. E:irs Otrc, Niff. FITHM Fibe -/ m d./m uCiseo
N,03840  0.70A U744 0,008 0.D1 A7.04 X11.829 0,140E-22
0,0493 5,429 S.,4%L4 0,007 D, 04 4. 11 I7.11 0.1467E-D0
5.0 G474 -0,016 0.122E-C1
0.0007 D221 0,00 0.02 0,15 ©B.5&2E-02T7
N,A7PT7 O OSL1A% 5.103 0,015 0,04 11,47 204,51 0,921E-07
F.144 G108 -0.014 0,9215-01
00,0023 4,904 0,01 W20 1.27 O0.572E-n¢
N, N01% 1,71¢& 0,04 N, 18 1,05 O,4AF2E-04
80,0012 4,047 n,0s D10 Q.40 Q,2°2E-0%
00,0027 4,714 015 .23 1,47 0, 4680E-08
0n.0000 1.171 n,00 0.00 0,00 0,13Z°E-0F
NETYECTORE CALTEEATION
Ererde{MEWM) 4.071 + {0,0047 Y ¥Channel
Ererdy range (MeWr: 4,071 10 &£.47€
Efficienee - 09,1939 CFM/DFH
TOTAL COUHT DATA!
ltem Total: X Reoeoverd
faw srectrum 11440, 0 100,000
Smoothed 11433, 4 oc .97
Comrocite fit 11468655 100,061
Foociduals -248.7 -0,06460
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WHC-SD-WM-DP-025
ADDENDUM 4 REV'O

WESTINGHOUSE HANFORD COMPANY
222—-S LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No.: Customer ID:
R9417 2291 -3--4
Analysis: Sample Prep:
STRONTIUM 80 UNDIGESTED
Instrument: Procedure/Rev:
WB26870, WB27812, WB27811 LA-220-101/D-0
Technologist: Date:
T.LEE 08—-22-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW
Description Lab ID Description Lab 1D
1 |INITIAL LMCS CHECK STD R9413-5586 | (11 - )
2| REAGENT BLANK |R9414-5686 |12
3|SAMPLE 2291-3—-4 R9417-5786 | 113
4| S5AM DUP OF 2291-3-4 R9417-5886 | |14
5|FINAL LMCS CHECK STD R8419-5786 | (15
6 16
7 17
8 18
) 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
LMCS CHECK STD |150B46/1 mL N/A
SAMPLES RERUN.

A—6000-881 (03/92)
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TRITIUM ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9418 2291-4-4
Analysis: Sample Prep:
VISUAL CHECK AND OVER-THE-TOP READING UNDIGESTED
Instrument: Procedure/Rev:
N/A LA-519-151/D -1
Technologist: Date:
M. BIERMAN 6-14-91
Starting Time: Temperature:
13:30 25degC
Ending Time: Chemist:
15:00 N/A
Description Lab ID Description Lab ID
1 |SAMPLE 2291-1-1 R9394-5000 ||11
2|SAMPLE 2291-1-4 R9415-5000 ||12
3| SAMPLE 2291-2-4 R9416-5000 13
4| SAMPLE 2291-3-4 R9417-5000 14
5|SAMPLE 2291-4-4 R9418-5000 |[15
6 16
7 17
8 18
9 19
10 20
Standard Primary Book No. Second Book No. |Third Book No. and Final Vol. of
Type and Aliguot Vol. and Aliquot Vol. Aliquot Vol. Standard
N/A N/A

A-6000—881 (03/92)

<36




WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY

222—5 LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No. Customer ID;
A2418 2291—-4-4
Analysis: Sample Prep:
TOTAL ALPHA/TOTAL BETA UNDIGESTED
Instrument: Procedure/Rev:
WB27809, WB27807 LA-508--101/C-2
Technologist: Date:
M. FRANZ 06—-20-91/06—21-91
Starting Time: Temperature:
08:00 N/A
Ending Time: Chemist:
10:30 S. CATLOW
Description Lab ID Description Lab ID
1|INITIAL LMCS CHECK STD RS413—-5520 |11
2| REAGENT BLANK R9414~5620 ||12|
3|SAMPLE 2291-4-4 R9418-5720 ||13
4| FINAL LMCS CHECK STD RO419-5520 | (14
5|INITIAL LMCS CHECK STD R9413-5525 | (15
6 | REAGENT BLANK R9414—-5625 |16
7| SAMPLE 2291-4—4 R9418-5725 |17
8| FINAL LMCS CHECK STD R9419-5525 |[18
9 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliguot Vol. Aliquot Vol, Standard
LMCS CHECK §TD |18B49/10.0 mL N/A
SAMPLES RERUN.

A—-8000-881 {03/92)

0238




TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE
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GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025

k % * k * k K* *k Kk %k k k k ok * % * Kk K* * * k k ok k %k %

* *
GAMMA SPECTRUM ANALYSIS *

*

A ok k k ok k ok k ok Kk k Kk k Kk k Kk k Kk k k k k k k k k * k k * ¥ * X * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE
222-5 COUNTING ROOM WESTINGHOUSE HANFORD 01-AUG-91 03:16:42

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1  / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

~ ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

"ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

“ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
JMULTIPLET ANALYSIS PERFORMED

™SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
"MRALYZED BY: MAX

~HfcLE DESCRIPTION: R9418-5730

GEOMETRY DESCRIPTION: 22ML LIQ

~AMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 4.9505E-03
STANDARD SIZE: 1.0000E+00 EA

-ANALYSIS LIBRARY FILE: ANLOOO

“COLLECT STARTED ON 1-AUG-91 AT 02:26:27
QOLLECT LIVE TIME:  3000. SECONDS
REAL TIME:  3006. SECONDS
DEAD TIME: 0.20 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 16-MAY-91

254



222-S COUNTING ROOM WESTINGHOUSE HANFORD
WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

“*MPLE:

* COLLECTED ON
L (EDTO

RADIONUCLIDE

NUCLIDE

AC-228
AC-228A
AC-228B
AG-108M
AG-110M
AM-241
AM-243
AM-243A
AM-243B
AR-41
AU-198
BA-133
BA-139
BA-140
BA-141
8E-7
nT.207

G 514
BI-214A
Bi+2148
BI-214C
€109
CE-139
141
PR144
-56
C0-57
€0-58
€0-60
CR-51
€S-134

£S-136
€S-137
€5-138
EU-152
EU-154
EU-155
FE-59

HF-181
HG-203
T

1-133
1-134
1-135

R9418-5730

0. DAYS,

1-AUG-91 AT 02:26:27
0.0000 HOURS BEFORE THE START OF COLLECT.

ANALYSIS

ACTIVITY CONCENTRATION IN wuCi/LI

MEASURED

LLD«2.91E+01
LLD<2.91E+01
LLD<1.70E+02
LLD<3.51E+01
LLD<2.73E+02
LLD<1.52E+02
LLD<4.15E+401
L LD<4.15E+401
LLD<4.47E+03
LLD<1.35E+01
LLD<2.91E+01
LLD<3.74E+01
LLD<8.37E+01
LLD<9.73E+01
LLD<7.92E+401
LLD<3.12E+02
LLD<2.15E+01
LLD<8.47E+01
LLD<7.41E+01
LLD<7.41E+01
LLD<7.37E+01
LLD<4.86E+01
LLD<4.97E+02
LED<1.89E+01
LLD<2.94E+01
LLD<2.30E+02
LLD<9.40E+00
LLD<1.47E+01
LLD<1.06E+0]
LLD<8.19E+00
LLD<2.06E+02

1.62E+02

LLD<9.94E+00

1.51E£+04
LLD<2.26E+01
LLD<4.64E+01
LLD<3.69E+01
LLD<7.10E+01
LLD<1.77E+01
LLD<3.74E+01
LLD<2.17E+0C1
LLD<2.81E+01
LLD<1.28E+02
LED<2.72E+01
LLD<1.49E+01
LLD<4.99E+01

ERROR

+-2.10E+01

+-3.48E+02

DECAY
CORRECTED

LLD<2.91E+01
LLD<2.91E+01
LLD<1.70E+02
LLD<3.51E+01
LLD<2.73E+02
LLD<1.52E+02
LLD<4.15E+01
LLD<4.15E+01
LLD<4.47E+03
LLD<1.35E+01
LLD<2.91E+01
LLD<3.74E+01
LLD<8.37E+01
LLD<9.73E+01

LLD<7.92E+01

LLD<3.12E+02
LLD<2.15E+01
LLD<8.47E+01
LLD<7.41E+01
LLD<7.41E+01
LLD<7.37E+01
LLD<4.86E+01
LLD<4.97E+02
LLD<1.89E+01
LLD<2.94E+01
LLD<2.30E+02
LLD<9.40E+00
LLD<1.47E+01
LLD<1.06E+01
LLD<8.19E+00
LLD<2.06E+02

1.62E+02

LLD<9.94E+00

1.51E+04
LLD<2.26E+01
LLD<4.64E+01
LLD<3.69E+01
LLD<7.10E+01
LLD<«1.77E+01
LLD<3.74E+01
LLD<2.17E+01
LLD<2.81E+01
LLD<1.28E+02
LLD<2.72E+01
LLD<1.49E+01
LLD<4.99E+01

ERROR

01-AUG-91

REPORT

~ ENERGY COMPARISON
(KEV)

EXPECT

911.07
911.10
338.40
433.94
657.76

1332.50

+-2.10E+01 795.84

+-3.48E+02 661.65

1435.86
1408.01
1274 .45
105.31
1099.25
482.20
279.20
364.48
667.69
529.69
847.03
1260.41

03:16:42

DIFF

0.00
-0.01

0.03

256



W-187
XE-131M
XE-133
"T-133M
15
XL J8
Y-88
Y-91
Y-S1M
IN-65
IR-95
IR-97

TOTAL

LLD<3.59E+01
LLD<7.76E+02
LLD<5.87E+0]
LLD<1.73E+02
LLD<1.99E+01
LLD<1.52E+02
LLD<1.08E+01
LLD<5.25E+03
LLD<3.10E+01
LLD<2.87E+01
LLD<«1.25E+01
LLD<1.01E+01

-------------------

1.55E+04 +-4.01E+02

EBAR = ***** MEV/DISINTEGRATION
- MAXIMUM PERMISSABLE ACTIVITY = 1.02E-08 UC/L1
TOTAL MEASURED ACTIVITY = 1.55E+04 (+-4.01E+02) UC/LI

% TECH.
™~

SPEC. = **dkxk (4 dkkdk)

E£RROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

LLD<3.59E+01

LLD<]1.73E+02
LLD<1.99E+01
LLD<1.52E+02
LLD<1.08E+01
LLD<5.25E+0Q3
LLD<3.10E+01
LLD<2.87E+01
LLD<1.25E+01
LLD<1.01E+0]

1.55E+04 +-4.01E+02

STANDARD DEVIATION =

"' DETECTED PEAKS WERE USED IN THE ANALYSIS

o

685.
LLD<7.76E+03,1C-SD-WM-DP-025 163.
LLD<5.87E+01ADDENDUM 4 REV O 8I1.
233.
249,
258.
1836.
1204.
555.
1115.
756.
743,

298



% d dk dh K Kk Kk * Kk k ok Kk Kk d Kk Kk Kk * Kk k & * ok &k ok & & k ok % %k Kk ¥ &k ¥ *

*

* GAMMA SPECTRUM ANALYSIS

*

¥*
*
+*

k Kk Kk &k s k d b &k d ok k ok Kk * Kk k ok % Kk k k k 4 * Kk * ¥k k * * * * &

’ WHC-SD-WM-DP-025
CAnucRRA SPECTRAN-F V2.06 SOFTWARE ADDENDUM 4 REV 0

222-S COUNTING ROOM WESTINGHOUSE HANFORD 01-AUG-91 04:14:13

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 4]
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ERVIRONMENTAL BACKGROUND SUBTRACTED
LLD. CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
ANALYZED BY: MAX j

¢ % DESCRIPTION: R9419-5530

L ‘RY DESCRIPTION: 134B40-A 22/LIQ

SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COTCLECT STARTED ON 1-AUG-91 AT 03:23:45
COULECT LIVE TIME: 3000. SECONDS
~ REAL TIME: 3018. - SECONDS
DEAD TIME: 0.60 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 14-MAR-91
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222-5 COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: R9419-5530

DATA COLLECTED ON

"MED

NUCLIDE

T0 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSIS REPORT
ACTIVITY CONCENTRATION IN wCi/LI
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT
LLD<3.08E-0Cl LLD<3.08E-01 911.07
LLD<3.08E-01 LLD<3.08E-01 911.10
LLD<4.34E-01 LLD<4.34E-01 338.40
LLD<6.85E-02 LLD<6.85E-02 433.94
LLD<3.39E-01 LLD<3.39E-01 657.76
LLD<2.63E-01 LiD<2.63E-01 59.54
LLD<8.24E-02 LLD<8.24E-02 74.67
LLD<8.24E-02 LLD<8.24E-02 74.67
LLD<7.36E+00 LLD<7.36E+00 43.10
LLD<6.67E-02 LLD<6.67E-02 1293.64
LLD<7.09E-02 LLD<7.09E-02 411.80
LLD<8.82E-02 LLD<8.82E-02 356.02
LLD<1.59E-01 LLD<1.59E-01 165.85
LLD<2.64E-01 LLD<2.64E-01 537.27
LLD<1.65E-01 LLD<1.65E-01 190.23
LLD<6.50E-01 LLD<6.50E-01 477.59
LLD<7.24E-02 LLD<7.24E-02 569.70
LtD<5.51E-01 LLD<5.51E-01 727.27
LLD<7.0CE-01 LLD<7.00E-01 609.32
LLD<7.00E-01 LLD<7.00E-01 609.32
LLD<6.55E-01 LLD<6.55E-01 1120.28
LLD<2.64E-01 LLD<2.64E-01 1764.51
LLD<1.05E+00 LLD<1.05E+00 88.03
LL.D<3.61E-02 LLD<3.61E-02 165.85
LLD<5.99E-02 LLD<5.99E-02 145.44
LLD<4.70E-01 L1D<4.70E-01 133.51
LLD<7.50E-02 LLD<7.50E-02 846.76
LLD<3.10E-02 LLD<3.10E-02 122.06
LLD<6.91E-02 LLD<6.91E-02 810.75
1.24E+401 +-2.34E-01 1.24E+01 +-2.34E-01 1332.50
1173.24
LLD<4.95E-01 LLD<4,95E-01 320.09
1.45E+01 +-3.19E-01 1.45E+401 +-3.19E-01 795.84
604.70
LLD<7.65E-02 LLD<7.65E-02 818.51
1.44E+01 +-2.23E-01 1.44E+01 +-2.23E-01 661.65
LLD<7.96E-02 LLD<7.96E-02 1435.86
LLD<3.62E-01 LLD<3.62E-01 1408.01
LLD<1.35E-01 LLD<1.35E-01 1274 .45
LLD<1.33E-01 LLD<1.33E-01 105.31
LLD<1.68E-01 LLD<1.68E-01 1099.25
LLD<8B.14E-02 LLD<8.14E-02 482.20
LLD<5.59E-02 LLD<5,59E-02 279.20
LLD<6.95E-02 LLD<6.95E-02 364.48
LLD<2.61E-01 LLD<2.61E-01 667.69
LLD<7.43E-02 LLD<7.43E-02 529.69
LLD<1.09E-01 LLD<1.09E-01 847.03

1-AUG-91 AT 03:23:45

01-AUG-91
WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

04:14:13

ENERGY COMPARISON

DIFF
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U-237
W-187
XE-131M
XE-133
" 133M

t .8
Y-88

Y-91

Y-91M
IN-65
IR-95
IR-97

TOTAL

.87t-01
.35E-01
.65E+400
.04E-01
.90E-01
.00E-02
.76E-01
.07E-02
.37E401
.00E-01
.01E-01
.23E-01
.04E-02

208.0U
685.74
163.98

0

233.21
249,79
258.41
1836.06
1204.90
555.60
1115.55
756.73
743.33

.8TE-01 LLD«1
.35€-01 LLD<?2
.65E+00 LLD<1
.04E-01 LLD<1
.S90E-01 LLD<3
.00E-02 LLD<5
.76E-01 LLD<3
.07E-02 LLD<4
.37E+01 LLD<2
.00E-01 LLD«1
.01E-01 LLD<2
.23E-01 LLD<1
L04E-02 LLD<7
LJ1E+01 +-7.81E-01 4

EBAR = *%*%* MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.27£-09 UC/LI
TOTAL MEASURED ACTIVITY = 4.31E+01 (+-7.81E-01) UC/LI
% TECH. SPEC. = #wikka (4.kwwn)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

i
Ve

QEI\ iROID
CHANNEL
[

55.12
~~g51.50
_1127.41
~7139.56
~1604.68

2336.04
2730.27
2799.41
2802.59

PEAKS NOT USED IN ANALYSIS

ENERGY NET AREA ERROR GAMMAS/SEC

KEV COUNTS

27.67 930.
475.54 501.
563.46 2450.
569.54 4459.
802.06 1879.
1167.82 350,
1365.04 487.
1399.64 131.
1401.23 121.

%

14.
33.

LM WWOITNOUMN

.15E+02
.50E+00
.99E+01
.66E+01
.11E+01]
.S0E+00
.73E+00
.40E+00
.22E4+00

NP 00N A W e

.31E+01 +-7.81E-01

STANDARD DEVIATION =

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

0.18

<63



‘.URANIUH BY LASER ANALYSIS - UNDIGESTED SAMPLE
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WHC - SD-WM-DP-025
ADDENDUM 4 REV O

WESTINGHOUSE HANFORD COMPANY
222-S5 LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9418 2291-4-4 _
Analysis: Sample Prep: ;
PLUTONIUM 239/240 UNDIGESTED i
Instrument: Procedure/Rev:
WB57237 LA-503-156/C-3
Technologist: Date: -
M. BIERMAN 7-16-91
Starting Time: Temperature:
08:00 25degC
Ending Time: Chemist:
N/A S. CATLOW
Description Lab ID Description Lab ID
1 |[INITIAL LMCS CGHECK STD R9413-5581 11 .
2|REAGENT BLANK R9414-5681 |12
3| SAMPLE 2291-4-4 R9418-5781 13
4 |FINAL LMCS CHECK §TD R9419-5581 14
5 15
6 16
7 17
8 18
9 19
10 20
Standard Primary Book No. Second Book No. |Third Book No. and Final Vol. of -
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD

43B43/0.1 mL

N/A

SAMPLES RERUN.

A-6000-881 (03/92)
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PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
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1% Va19.-s00d oz = | em1a-91 Fizemi =] & | 7-&f ‘ 9*”9 5'59/ ..
FUZavra0 | La-so3-13e | % mecovery |ovecs T | .L